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- About NCBI
- NCBI Sequence Databases
- Primary Database - GenBank
- Derivative Databases - Ref Seq
* Entrez Databases and Text Searching
« BLAST Services
* Genomic Resources
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The National Center for
Biotechnology Information (NCBI)

* Created as a part of NLM in 1988
- Establish public databases
- Research in computational biology
- Develop software tools for sequence analysis
- Disseminate biomedical information

* Tools: BLAST(1990), Entrez (1992)
* GenBank (1992)
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Molecular Databases

* Primary Databases
- Original submissions by experimentalists

- Database staff organize but don't add additional
information

- Example: GenBank

- Derivative Databases

- Human curated

+ compilation and correction of data

+ Example: SWISS-PROT, NCBI RefSeq mRNA
- Computationally Derived

+ Example: UniGene
- Combinations

+ Example: NCBI Genome Assembly
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What is GenBank? NCBI's Primary Sequence Database

* Nucleotide only sequence database
* Archival in nature
- GenBank Data

- Direct submissions individual records (BankIt,
Sequin)
- Batch submissions via email (EST, 6SS, STS)
- ftp accounts sequencing centers
- Data shared three collaborating databases
- GenBank
- DNA Database of Japan (DDBJ).

- European Molecular Biology Laboratory Database
(EMBL) at EBI.
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The International Sequence
Database Collaboration

NIH

*Submissions

eUpdates |

*Submissions
*Updates

&
*Submissions I
«Updates
GenBank: NeBr's Primary Sequence Database
Release 128 February 2002
15,465,325 Records
17,089,143,893 Nucleotides
110,000 + [
« full release every two months
 incremental and cumulative updates daily
-=| * available only through internet
N y I g T T TR g
ftp://ftp.ncbi.nih.gov/genbank/| i
60 Gigabytes of data




Growth of GenBank

Growth of GenBank

—
(%]
c

S
E

£
1]
(]
(5]
c
()
3
o
[

n

Base Pairs of DNA (millions)

b 9 9 9 9 ? ) ) ) 0
982 1984 1986 1988 1990 1992 1994 1996 1998 2000

I9ON

GenBank Divisions

Bulk Sequence Divisions

PAT Patent

EST Expressed Sequence Tags (142 files)
STS Sequence Tagged Sites

GSS Genome Survey Sequences (48 files)
HTG High Throughput Genome (26 files)
HTC High Throughput cDNA

CON Contig

Traditional Divisions

BCT | NV MAM PHG PLN PRI
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A Traditional GenBank Record

[Lons AE153828 1586 hn nRNA linear _ PIN 18- APR 2000 |
LOCUS AF153828 1?86 bp nRI>IA li near PLN 18- AAPR- 2000 |
L\F153828. 1 1 7532798
Locus Name gb division
vy — topolo
ORGANI SM length ca pology

CURaTyOTE; — ptophyta; Enbi modification date
Sper mat ophyt molecule 'rype eudi cot yl edons;—core—euurcors;

Rosi dae; eur| mRNA==cDNA Rosaceae; Ml oi deae; Mal us.
REFERENCE 1 (bases 1
AUTHORS  Wegrzyn, T., DNA==9DNA , G, Mirphy, P., Newconb, R,

Gardner, R and MacRae, E R
TI TLE A novel al pha-anyl ase gene is transi egu/»|*J Accession Number |
ACCESSI ON AF153828

JA

ME VERSI ON AF153828.1 Q: 75\32799
REFERENCE 2 b 1586) o

AUT Version Number INLZRZe E.O priani, G, Mirphy, P \%Wconb, R,

TI TLE Di rect Subnission GI Number

JOURNAL Submitted (25- MAY-1999) Postharvest and Foo n, Private

Bag 92169, Auckl and, New Zeal and

GenBank Record: Feature Table

FEATURES Location/Qualifiers
source 1..1586
/ organi sn="Mal us x donestica"
/cultivar="Granny Smith"
/ db_xref ="t axon: 3750"
/tissue_type="fruit"
/note="isolated fromyoung 8 week-old fruit and fruit
i Ld-=torage at 0.5 degrees Cel sius."

/ protein_i d="AAC16332. 2" GenPent Protein IDS
/ db_xref =" Q : 7144485" o ePt Trotein

I'note="al pha-anylase by simlarity"

/ codon_start=1

/ product =" al pha- anyl ase"

/ protein_i d="AAF63239. 1"

/db_xref="G:7532799"

/transl at i on=" MGYGSNDSRENAQQTDI GAAVRNGREI LL QAFNVESHKHDWARN

£+ -

CPAGREWI LATCGHRYAVWRK"
BASE COUNT 474 a 311 ¢ 370 ¢ 431 t
ORIG N
1 tgcaatccgg ggccgagttg ggaaactaca tcctgagtca aatgggttac ggaagtaatg
1561 tagtgcccta aaaaaaaaaa aaaaaa
I




EST Division: Expressed Sequence Tags

>| MAGE: 275615 5° nRNA sequence
GACAGCATTCGGEGECCGAGATGT CTCCCTCCGT GECCT TAGCTGTGCTCGCGCTACTCTCTCTTTCTGGECC
TGGAGGTATCCAGCGT ACT CCAAAGAT TCAGGT TTACTCACGT CATCCAGCAGAGAAT GGAAAGT CAAAT
TTCCTGAATTGCTATGT GTCTGGGT TTCATCCATCCGACATTGAAGT TGACT TACT GAAGAAT GGAGAGA
GAATTGAAAAAGT GGAGCATTCAGACT TGTCTTTCAGCAAGGACTGGTCTTTCTATCTCTTGTACTACAC
TGAATTCACCCCCACT GAAAAAGAT GAGTATGCCTGCCGT GT TGAACCATGTNGACT TTGT CACAGNCCC
AAGTTNAGT TTAAGT GGGNAT CGAGACAT GT AAGGCAGGCAT CATGGGAGGT TTTGAAGNATGCCGCNT T
TTCCATTCCCATGAATTCCAAATTTCTGGTTTGCTTGNT TTTTTAATATTGGATATCCTTTTG

< faT21aT-X Z I FTA TN A T TR Y N\

>| MAGE: 275615 3', nRNA sequence

NNTCAAGTTTTATGATTTATTTAACT TGTGGAACAAAAATAAACCAGAT TAACCACAACCATGCCTTACT
TTATCAAATGTATAAGANGT AAATATGAATCTTATATGACAAAATGT TTCATTCATTATAACAAATTTCC
AATAATCCTGTCAATNATATTTCTAAATTTTCCCCCAAATTCTAAGCAGAGTATGTAAATTGGAAGT TAA
CTTATGCACGCTTAACTATCTTAACAAGCTTTGAGT GCAAGAGAT TGANGAGT TCAAATCTGACCAAGAT
GTTGATGT TGGATAAGAGAATTCTCTGCTCCCCACCTCTANGT TGCCAGCCCTC

i}

80-100,000 unique
cDNA clones in library

182

make cDNA
library

What is UniGene?

A gene-oriented view of sequence entries

‘MegaBlast based automated sequence clustering
‘Nonredundant set of gene oriented clusters
‘Each cluster a unique gene

‘Information on tissue types and map locations
*Includes well-characterized genes and novel

ESTs

‘Useful for gene discovery and selection of

I9ON

mapping reagents

http://www.ncbi.nlm.nih.gov/UniGene/




EST hits A.t. serine protease mRNA

Distribution of 118 Blast Hits on the Qu

Sequence

LV823219 AVS2Z23219 RAFLS Arsbidopsis thaliana cDNA clone RAFLOS-16..3=122Z5 E=0.0
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Arabidopsis UniGene Statistics

39, 855
87, 006
42, 137
32,571

201, 569

3’ reads
5 reads
ot her/ unkno

EST,
EST,
EST,

total sequences

Fi nal Number of Custers (sets)

sets total

115,000,000 bp
¢ 25,498 expected genes
¢ 5% uncharacterized transcripts

sets contain both gene

MRNAs + gene CDSs

UniGene Build 14
Apr. 9th, 2002

wn

n clusters

one known gene
one EST
s and ESTs
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Hs UniGene Statistics

UniGene Build 148

73, 419 MRNAs + gene CDSs Apr. 8th, 2002

1, 181, 855 EST, 3'reads

1,461, 928 EST, 5'reads
+ 616, 609 EST, ot her/unknown

3,333,811 total sequences in clusters
Fi nal Number of Custers (sets)
98,816| sets total z

3,000,000 base pairs b
22,431 S 30K expected genes one known gene
97, 618 S 80% uncharacterized transcripts one EST
21,233 sets contain both genes and ESTs
UniGene Collections Apr, 2002
Sequences Clusters

Animals
Homo sapiens human 3,333,811 98,816
Mus musculus mouse 2,274,640 86,897
Rattus norvegicus rat 308,877 59,882
Danio rerio zebrafish 159,261 14,893
Bos taurus cow 122,503 9,303
Xenopus laevis frog 120,489 16,489
Anopholes gambiae mosquito 42,590 2,414
Plants >
Arabidopsis thaliana  thale cress 202,099 26,794 u:u
Oryzia sativa rice 77,376 15,283
Triticum aestivum wheat 35,387 3,091
Hordeum vulgare barley 108,658 6,984
Zea mays maize (corn) 108,030 9,889




Genome Sequencing

Whole BAC insert (or genome)

> ///N

shredding

Sequencing cloning isolating
GSS division
or trace archive assembly z
&
(]
- - — d el .
» - . o I »
Draft Sequence (HTG division)
c- y_J N L o 25 y_J y_J
G~_ Locus BH245187 195 bp  DNA linear Gss 13-Nov-2001 [L @S
DEFI NI TION AUl DA66TF AUI D Arabi dopsi s thaliana genonic clone AUl DA66, DNA
sequence.
ACCESSI ON BH245187
VERSI ON BH245187.1 d:16922701
KEYWORDS GSS.
SOURCE thal e cress.
ORGANI SM  Ar abi dopsi s thaliana
Eukaryota; Viridiplantae; Streptophyta; Enbryophyta; Tracheophyta;
Sper mat ophyt a; Magnol i ophyta; eudi cotyl edons; core eudicots;
Rosi dae; eurosids |1; Brassicales; Brassicaceae; Arabidopsis.
REFERENCE 1 (bases 1 to 195)
AUTHORS  Town,C.D., Witelaw, C. A, Pai, G, Van Aken,S. E., Uterback, T.V.,
Fel dbl yum T.V. and Fraser,C M
TITLE Survey sequenci ng of Arabidopsis thaliana BAC F5I22
JOURNAL Unpubl i shed (2001)
COMVENT Contact: Chris Town
TIGR
9712 Medical Center Drive, Rockville, MD 20850, USA.
Tel : 301-838-3523 :nd
T7 Fax: 301-838-0208 4
Enmil: cdtown@igr.org
— From Wash. U contig 720.
Seq priner: TF Z
C ass: sheared ends. [}
== FEATURES Location/Qualifiers p— E
source 1..195
/ organi sn¥" Ar abi dopsi s thaliana"
/ strain="Col unbi a"
/ db_xr ef ="t axon: 3702"
/ cl one=" AUl DA66"
/clone_lib="AU D'
/' note="Vector: pHOS2; Site_1: BstXl; 2-3 kb sheared BAC
DNA inserted into pHOS2 using Bst Xl |inkers"

10



Working Draft Sequence
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HTG Division: High Throughput Genome

phase —— < > — «HTG
ACCESSI ON  AC006228
VERSI ON AC006228.1 ( :4056404

KEYWORDS HTG HTGS_PHASEL.
phase 2__, , s HTG
ACCESSI ON  AC006228
VERS| ON AC006228.2 d :4309686
KEYWORDS HTG HTGS_PHASE2.
phase 3 > PLN
ACCESSI ON  AC006228
VERSI ON AC006228.4 ( :4580732
KEYWORDS HTG
40,000 to > 350,000 bp

I9ON

1



RefSeq: NCBI's Derivative Sequence Database

* Curated transcripts and proteins
- reviewed
- human, mouse, rat, fruit fly, zebrafish, arabidopsis

* Human model transcripts and proteins
+ Assembled Genomic Regions (contigs)

- draft human genome
- mouse genome

+ Chromosome records

- microbial -
- organelle 2
The RefSeq Accession Numbers
NCBI Reference Sequences
mRNAs and Proteins human
NM_ 123456 Curated mRNA e
NP 123456 Curated Protein J fﬂé“ ?,Yh
XM 123456 Predicted Transcript (human) iiag?dfpsis
XP_ 123456 Predicted Protein (human)
Gene Records
NG 123456 Reference Genomic Sequence (human) é
Assemblies "
NT_ 123456 Contig (Mouse and Human)
NC 123455 Chromosome (Microbial, Arabidopsis )

12



GenBank Sequences: human CFTR

=S| Do 1-E3 &l 23 i i

[ HE e
Frmim: agai | deiie ST 1250100 eyibe Gleoin Hpnitinnbiee eadediior icpdie
[CFTH gone, ¥ o wdres 1 7H; complde s 1B comphic nfron 13
el B S Rl 1. L Il CFTR] 1000 |

1 &R
Horre: yagweas cyviic Abroms rosmoebrme covdudanc: sopubsier weform 36 (CFTE)
mENA, partal ah
DR SR, | SR dOE R |
T ALIIITED
Piimvam DINA coquard o desd BPA-80000 ) aa chionisponsa 3 [ sotsind h T aned Y]

rzvel gere. 3 puiake e el gar, 3 piesdapeee wrch &5 part of e opskc Brass
OEHTHANEH ekl Erd rigslios ICFTEI, Feir Dt ek, BT, 5T el (R854,

compldr sequoer
BRI T bl 411 31 7o S .'I"‘_I 111]

I ARRRECH
Himoma vl Rbrows rrsnembea s ook tose rpilalor (CFTE) pme
EHES ] Tgh AHDIRITE. L SR HITRICET HJq,: UL I'I
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™ & BiSSLAL
Himia oy By wenwiben s carklase regiliin ICFTE) poe, #3ei 24
S e N2 27 07 L HLINL I‘L.ﬂ.-l_'l'-IJIl'-'JI'-I

I MEELE]

15 gy ciree Dlbveps Wodeive bvine oodwlioc s fosoilgted JUTTTE) eprpd @Sed 0

Curated RefSeq Records: NM_, NP

LOCuUs NM 000492 6159 bp mRNA PRI 26-JUL- 1999
DEFI NI TION Honp sapiens cystic fibrosis transmenbrane conductance

reaul at or ( CETRY  nNA [
A REFSEQ This reference sequence was derived from M28668. 1, e
— Mb5131. 1.

On Feb 17, 2000 this sequence version replaced gi:4502784.
— Summary: Cystic fibrosis transmenbrane conductance regulator is

Lq nenber 7 of the ATP-binding cassete sub-family C. The protein 1999
DH functions as a chloride channel and controls the regul ation of

A other transport pathways. Mitations in this gene cause the

Pl aut osomal recessive disorder, cystic fibrosis (CF) and congenital
VH bil ateral aplasia of the vas deferens (CBAVD). Alternative splice
_DE variants have been described, many of which result from nutations _|

in the CFTR gene. .
COMPLETENESS: ful| |ength. Reviewed

COWENT REFSEQ This reference sequence was derived from Mp5131.
PROVI SI ONAL Ref Seq: This is a provisional reference sequence
record that has not yet been subject to human review. The final
curated reference sequence record may be sonewhat different from
this one.

13



The Draft Human Genome

THE -
HUMAN
GENOME

I9ON

RefSeq Human Contig: NT_

LOCUS NT_007935 1888399 bp DNA CON 16- NOv- 2000

DEFI NI TI ON Honp sapi ens chronosone 7 working draft sequence segment
conpl et e sequence

ACCESSI ON__NT 007935

RNA conpl enent (j oi n(1255889. . 1257642, 1258986. . 1259091,

CONTI G j oi n(AC073042. 3: 1155. . 2680, gap(100) , AC074390. 2: 119526. . 151445,
gap(100), AC074390. 2: 1. . 5245, gap(100),
conpl emrent (AC074390. 2: 17705. . 23645) , gap(100),
AC074390. 2: 97658. . 119425, ACO73042. 3: 106479. . 121155,
AC074390. 2: 164226. . 165036, AC073042. 3: 70628. . 79503, gap( 100),
AC073042. 3: 4627. . 6382, gap( . AC073042. 3: 2781. . 4526, gap( 100)
conpl emrent (AC073042. 3: 183627. . 83), gap(100)
AC073042. 3: 79604. . 88622, gap(100) 042. 3:139234. . 160437
gap(100), conpl enent (AC073042. 3: 6483 , gap(100)
conpl ement (AC073042. 3: 39354. . 45372), 9

conpl errent (AC073042. 3: 21461. . 24064 Reorder‘ing draft sequence

AC074390. 2: 156347. . 160294, gap( 100)
conpl emrent (AC074390. 2: 5346. . 10750) , gap(100)
conpl ement (AC074390. 2: 153911. . 156246) , gap( 100) ,
conpl ement (AC074390. 2: 23746. . 32402) , gap( 100) ,

conpl ement (AC074390. 2: 57277. . 75275) , gap( 100) ,
conpl emrent (AC074390. 2: 75376. . 97557) , gap(100),

2
2
conpl ement (AC074390. 2: 151546. . 153810) , gap( 100),
2
2
124

I [gene="CF1




Map View of RefSegs

Genes_zeq¥X| RHAHX| GenBank#X|ContigX] ACCession
. TR TR
1158y -« —CAPZAZ M an4asa T ACIDZE4RL
L1518 eeise NT_007927.3
15 oM. 5T izi SR 027LEE RGO 0 2542 1
st el
115+ 31 TECRHCNETLSN o RCDD3ET.L
i MNT2 Rt A0 06326, 8
L1541 A0 0 2465, 1
L1, 5H A D 3045, 1 NT_
ACO00111.1
115, H; ! CFTR ! K004 330 | *
L15, 7HS | ACO000EL .1
LLE, oH | RGN 042404 1
H_127185
L15, 3H | A0 0 7563, 1
115H
A0 0 305, 1
L1611
|
Lge2hy SH_0271E4 | ACO 06359, 2
TR weCnodnrs Lo pcio7aTa.2
116, 41 | AEDD #1221 NT 007933.5
L16.5H ‘ | A 0 692 1
L16.BH | ACO0 2520, 1
|16, 7H! |
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cynf \‘\VL"; I
<3 NCBI ,ommm‘“ ¥ 5Genome .
RefSeq Bacterial
BLAST protein homologs:

Escherichia coli 0157:H7, complete genome Microbial genomes a . NC
Chromosomes:
COGs (Chisters of Qrtholasons Grouns) —

LOCUS NC_002695 5498450 bp DNA circular BCT 02- OCT- 2001
DEFI NI TION Escherichia coli O157: H7, conplete genomne.
ACCESSI ON  NC_002695

VERSI ON NC_002695.1 @ : 15829254
KEYWORDS .
SOURCE Escherichia coli O157: H7.

ORGANI SM  Escherichia coli OL57: H7
Bacteri a; Proteobacteria; gamra subdivision; Enterobacteriaceae;
Escheri chi a.
REFERENCE 1 (sites)
AUTHORS  Meki no, K., Yokoyama, K., Kubota, Y., Yutsudo,C H, Kinura,sS.,
Kur okawa. K., Ishii.K . Hattori.M., Tatsuno.l.. Abe.H .  lida.T.

COMMVENT PROVI SI ONAL REFSEQ This record has not yet been subject to final
NCBI review. The reference sequence was derived from BA0O000O7.
COWPLETENESS: full |ength.

VErotoxin Z genes of The enteronenorrnagrc ESCherrchra coll OL5/7: A7
derived fromthe Sakai outbreak

JOURNAL Genes Genet. Syst. 74 (5), 227-239 (1999)

MEDLI NE 20198780

PUBMED 10734605

I9ON

1891 ™ General function prediction only
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: l:grib?c?jpo's—;’:thaliana chromosome 5, complete seq Refseq Plan.r

£i|18426882jrefNC_003076.2][ 18426832

C 2: NC 003074

Chromosomes: NC

LOCUS NC_003076 26689408 bp DNA I'i near PLN 10- JAN- 2002
DEFI NI TI ON  Ar abi dopsi s thaliana chromosonme 5, conpl ete sequence.
ACCESSI ON  NC_003076
VERSI ON NC_003076.2 G :18426882
KEYWORDS HTG
SOURCE thal e cress.
ORGANI SM  Ar abi dopsi s thaliana
Eukaryota; Viridiplantae; Streptophyta; Enbryophyta; Tracheophyt a;
Sper mat ophyta; Magnol i ophyt a; eudicotyl edons; core eudicots;
Rosi dae; eurosids Il; Brassicales; Brassicaceae; Arabidopsis.
REFERENCE 1 (bases 1 to 26689408)
AUTHORS Town, C.D., Haas,B.J., Wi,D., Maiti, R, Hannick,L.l., Chan, A P.,
Tallon, L.J., Rooney,T., Uterback, T.R, VanAken, S.E.,
Fel dbl yum T.V., Wite, O and Fraser,C. M
TI TLE Ar abi dopsi s thaliana chronosomne i 1ce
JOURNAL  Unpubl i shed el
REFERENCE 2 (bases 1 to 26689408) PI"OVISIOHGI g
AUTHORS  Town, C.D. and Kaul, S. record b
TI TLE Di rect Submi ssion
JOURNAL Submitted (10-JAN- 2002 e Institute for Genonic Research, 9712
Medi cal Center Dr, ville, MD 20850, USA, cdtown@igr.org
COMMVENT PROVI SI ONAL REFSEJ This record has not yet been subject to final
NCBI review. The reference sequence was derived from AE502093.
On Jan 30, 2002 this sequence version replaced gi:15237134.
Address all correspondence to:at@igr.org -
Other NCBI Derivative Databases
UniGene - gene oriented expressed sequence
clusters
LocusLink - central resource and interface for
known genes
Z
[
w
2]
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Integrated WWW Access: BLAST and Entrez

- . Puatiiansd rnter for REslechawskegy Informstbn

- P Pl —

Ecvpis i IS OF D
s BLITEA GricAT ALEgLEHAC S L) B L
e

Hew on e Backetel |5—

4
(oY
¥ e w
el = aes =
Dmraten, b | e e e s o ¥ sk
i e s
* PICHIi e R e
AT (e . E S et P e
|-.;-'..h "n'-. ;l: it s l_-. d-i'l .. PR,
| gEreae: dets b < BaTonn ad Uimpabind piphil
July 2001
Nucleotide
Genome
I 8LAST | BLAST alone:
oMM currently 80,000 searches per day
[T Protein
[ uniGene
[ structure
[ Taxonomy
[ LocusLink
[ GeneMap 5
[ Books =
Genes and
-disease ‘ ‘ ‘ ‘
0 5000 10000 15000 20000
Users Per Weekday
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Using Entrez

An integrated database
search and retrieval system

I9ON

Entrez: Database Integration

PubMed
abstracts

18



WWW Entrez

PubMed: Fretiocaoo — . All of MEDLINE plus others

GenBank, EMBL, DDBJ Abstracts
: enBank, ‘ -Links to online Journals
Nucleot RefSeq, PDB 56

H I ———
Protein SEME'E—M GenBank, DDBJ, EMBL translations
Structure: three-din@ PDB, PIR, SWISS-PROT, PRF, RefSeq

]‘//\rnb

NCBI's MMDB - derived from PDB | | Reference Genomes:
Graphical views, assembled sequence

—— and mapping data

PopSet: populatlon study data sets
OMIM: Online Mendelian Inheritance in Man
Taxonomy: organisms in GenBank
we Books: online books
v ProbeSet: Gene Expression Omnibus (GEO)
v 30 Domains: domains from Entrez Structure

I9ON

Database Searching with Entrez

0 Using limits and field restriction to find plant gépdh
0 Linking and neighboring with gépdh

I9ON
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Entrez Nucleotides

" ,*U P Y SNucleotide

PubMed Nucleotide Protein Genome Structure

Search [nuclectide -] for

glucose 6 phosphate dehydrogenase ﬂ Clear
r Limits Preview/Index History Clipboard Details

PopSet Taxonomy OMIM Books

4
(oY
Lve)
(]
M .
Document Summaries:
glucose 6 phosphate dehydrogenase[All Fields]
fhew [ = Tlema |-30 af 705 Page l ol 36 Selecipage: 121458 THS WA
F L MC_an1k46
Secclareny o corevismie chramseome XTIV, complete clromsmme segicnce
oA 2 PR e (001 146 D631 8RE]
™ 1: BhESEREST
EZTSILIAY Rill geie 1ivdex, anrmalazed sl norvegicis Foaiis sorveposs cDMNA
chone LOTAFRE 5 wnd similar o glucoss E~phosphsie defivdrogemase, mEMNA
SEIRERCE
1970 TEneh BMIB eI 7.1 L9705 5]
[l BN TR T
Schiznzsccheramyces pombe chremesoms 1. compleie serpance
B IF IS e P A4 1 [ 19015074
i Aki22E]
Sirepiecoccus praamenise parizl gdh gene (o glucoes -S-phnaphals g
tebeechrogennss, sram 10780 90 %
193132 M emb AR 22 299, 1| 5PRo4 22283 1932092H]
r 5 _0024TR
WMemartarohiom loti; complets genome
E AR 2 PO D027 [134T0524]
& All36RE
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Entrez Nucleotides: Limits & Preview/Index

X3 .
g ’*' P SNucleotide
PubMed Nuclectide Protein PopSet Taxonomy OMIM Books
Search [Mucleotide =] for

glucose 6 phosphate dehydrogenase ﬂ Clear
r Limits Preview/|ndex History Clipboard Details

Genome  Structure

[

I9ON

Accession

All Fields ps. Limits

Author Name 3 .
EC/RN Number |UCleOtide

PubMed Nucleotide Proteinfia2a Ty~ PopSet Taxonomy OMIM Boaoks
Filter

Search [Mucleotide -] for G N |F Id Restriction
ene Name ie estrictio
glucose 6 phosphatg Issue Clear

r Limits Prl Journal Name Clipboard Details

Keyword
Limited to: Modification Date
- Organism
[All Fields Enll Page Number | EXClude bulk sequences

rexclude ESTs rexclud Primary Accession (3SS rexclude working draft

Properties
|
rexclude patents rexcl Protein Name

|Mo|ecu|e j I_Publicqﬂon Date z| |Segmented Sequences j

Only from = [ SeqID String

Sequence Length

[Modification Date | Frof Substance Name ’_’_

Text Word -
Use the format YYYY/MM Title Word e optional.

Vid
Volume

I9ON
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Entrez Nucleotides: Limits

$1E5 ¥
g "w " Y SNucleotide
PubMed Nucleotide Protein

Search [Nuclectide -] for

glucose 6 phosphate dehydrogenase Clear

Title == Deflnl‘rlon — C“pboa Defalls
Limited to:
[Title Exclude Bulk Sequences

rexclude ESTs rexclude STS SS rexclude working draft
rexclude patents = exclud® all of the above
|[mRNA | |Genomic DNA/RNA < [Segmented Sequences -
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Adding Terms: Preview/Index

Accession
All Fields

Avuthaon Naw,

Add Term(s) to Query or View Index:
» Enter a term in the text box; use the pull-down menu to specify a search field.
» (Chck Preview to add terms to the query box and see the number of search
results, or click Index to view terms within a field.
» Multiple terms selected from Index will be ORed; click AND to add to search.

|Organism j|green plants Preview | Index |

green pygmy goose(1)
green rice leathopper(1)
green ringtail possum(1)
green rock lobster(2)
green sea mat(3)

green seaturtle(105)
green striped grasshopper(5) - Down |

T voTaTTe 1

I9ON

_ qun’rlcl:v’rosolic abpdh mRNAs

tim ]

Som[= 7] T 121 6 21 i PR

ol KT ™ 15: ATO00183 Related Sequences, Protein, Takonomy

Thryry v [ e plcaphmic Spinacia oleracea mRNA for glucose-6-phosphate dehydrogenase, clone 03045
BT R T TR T | T £if2276345|emb|AT000183.1|SO000183[2276345]

LG L PSS " 16: AJ000182 Felated Sequences, Protein, Taxonarmy
abndepee dhabaa pdder e Spinacia oleracea mRNA for glucose-6-phosphate dehydrogenase, clones 028FA14 & 030A4
A ] g TR 1] % i2276343)emb|AT000182.1/SO000182[2276343]

i ADDEAEL ™ 17: X99405 Related Sequences, Protein, Taxonormy
Il:""“ "'J'.:"'“ il kA N.tabacum mRNA for chloroplast glucose-6-phosphate dehydrogenase
b Dacp )
R h B L, T MK 1480343 |emb[X99405.1 NTG6PD[1480343]
I 18: U18238 Protein, PubMed, Taxonormy
Medi sativa gl phosphate dehydrogenase mRNA, complete cds
51603218|gb[TT18238.1MSU18238[603218]

i KBDAH 3
Trieoms wewvm pplh misA §
thacTagpdl
WEAIE

o AR ] N

™ 19: X83923 Protein, PubMed, Taxonomy
24 pETOaEL] S.tuberosum mRNA for glucose-6-phosphate dehydrogenase
[ ———————TY [1197384|emb[X83923.1|S TGGPDHPI[1197384]
e Turpd]
R | A NBEEA T 20: XT74421 Protein, PubMed, Taxonarmy
S.tuberosum mRINA for glucose-6-phosphate dehydrogenase
L il471344)emb[X74421.1|STG6PDH[471344]
Pty pronlinla sl e EO0A i o)

P b B 1. PR PR ) 2 1; (84220 Related Sequences, Protein, TaKonamy
A thaliana mRNA for glucose-6-phosphate dehydrogenase (clone E5)
#i]1166404|emb[X84229. 1 ATGEPDHES[1166404]

71 AKETID

M b s b A Do o

A Z1 sl AR L T W T DO FIST T

L

I9ON

— Mooonars wheog L ool gherose o phosp by S egargey TOOS
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Plan’r_cv’rosolic a6bpdh prNAs

i m—n, = =, 1

= EN R Summary
Brief o Sequences, Protein, Taxonomy

k 030A5

s s s 4o prap

BT R TR TR ] || 1T GenBank

T ELLL Fidl o Sequences, Protein, Taxonomy
Ladadepie habma pdser DFa ASN. 1 ks O28FAl4 & 030A4
o el e T

FASTA

. ol Sequences, Protein, Taxonomy
st il AL T GI Ils"’
5l LA PR AT . Linkou.', o
& AL 9 :.— . rotein, PUbMed, Taxonomy
o b v ol L I;I\gg;;;lgags; PUbMed LlnkS eds
sk Tagpdl - .
. . Links and ne|ghb0rs PrOTe|n L|nks Pratein, Pubhed, Taxonormy

(related records) [ Nucleotide Neighbors

i H k z
T
pER D | A PR NP T 20: XT4421 PopseT L|n s Protein, Pubhded, Taxonormy g
S.tuberosum H k -
0 AL wimasel Structure Links
Foadsda pruabead sl ro B0 B &) .
L Bl 0 PSR N IFEH - 21 84200 Genome Llnks d Sequences, Protein, Taxonomy
- — A.thaliana m| .
1 Al T .
1166404 T
Hchiia Whicia gEHA Ta oe d fe axonomy L'nks
] F ekl S TV N T IO FI TR OMIM Links
bl
B Tk phoas: g g o g ey OO !
r1: U18238. Medicago sativa g...[g1:603218] Protein, PubMed, Taxonomy, LinkOut
O\
. BLink, Nucleotide, Related S , PubMed,
LoCUS MSU18238 r1: AAB41552. glucose-6-phospha...[gi:603219] i Nucleotide, Related Sequences, FLBME
DEFINITION Medicago sativa gluc Taxonomy, LinkOut
cds.
ACCESSION  U18238 LOCUS ARB41552 515 aa linear  PLN 30-JAN-1997
VERSION Ulg238.1 GI:603218 |DEFINITION glucose-6-phosphate dehydrogenase.
KEYWORDS - ACCESSION  ARBA1l552
SOURCE alfalfa. ) BID 4603219
ORGRNISM Medicago sativa subsiygrsron ARBA1552.1 GT:603210
Eukaryota; Viridiplalppsource locus MSUL8238 accession U18238.1

Spermatophyta; Magnolgevnorns i
Rosidae; eurosids I7|source Medicago sativa subsp. sativa.
Medicago. ORGANISM Medicago sativa subsp. sativa
REFERENCE 1 {(bases 1 to 1785) Eukaryota; viridiplantae; Streptophyta; Embryophyta; Tracheophyta;
??;EERS g:hrendorf’T-r LW Spermatophyta; Magnoliophyta; eudicotyledons; core eudicots;
ress responses in Rosidae; eurosids I; Fabales; Fabaceae; Papilionoideae; Trifolieae;
Transcriptional acti Medicago
genes at the onset ofpppcopncs 1 (residues 1 to 515)

JOURNAL Plant Mol. Biol. 28 AUTHORS Fah dort, T Ni,w sh n,B.% d Di R.A
MEDLINE 95367649 ahrendorf,T., Ni,W., orrosh,B.5. and Dixon,R.A.

PUEMED 7540360 TITLE Stress responses in alfalfa (Medicago sativa L.) RIE. "
REFERENCE z {bases 1 to 1785} an xreg eaxon: [SEY
AUTHORS  Fahrendorf,T. /clone="glo"

TITLE Direct Submission /tissue_type="cell suspension culture"
JOURNAL submitted (06*DEC*1? Protein 1..515
Foundation, Plant Bi /product="glucose-6-phosphate dehydrogenase"
mrdmore, OK 73402, U
; cDs 1..515
FEATURES iocigggn Qu /coded_by="U18238.1:38,.1585"
souree - ORIGIN

/organism
/cultivar="
/sub_specie
/db_mref="t
/clone="G10
/tissue_typ

-

nmgtnewhver rdsigtespv arevletgtl sivvlgasgd lakkktfpal fhlykqellp
61 pdevhifgya rskisddelr nklrsylvpe kgaspkqldd vskflglvky vsgpydsedg
121 frlldkeise heylknskeg ssrrifylal ppsvypsvck miktcomnks dlggwtrvvy
181 ekpfgrdles aselstgige 1lfespgivri dhylgkelvqg nmlvlrfanr £flplwnhnh
241 idnvqivfre dfgtdgrgay fdaygiirdi ipnhllgvle liamekpvsl kpehirdekw

T&ON

cDs 28..1585 301 kvlesvlpir ddevvlggye gytddptvpd dsntptfatt ilrihnerwe gvpfivkagk

- Jcodon star 361 alnsrkaeir vqfkdvpgdi frskkqgrne fvirlgpsea iymkltvkgp glemsavgse
/product="g 421 ldlsygqryg gitipeaver lildtirgdqg ghfvrrdelk aswgiftpll hkidegelkp
/protein id: 481 vpynpgsrgp aeadelleka gyvgtpgyiw ipptl

/db_xref="c}//
/translatio
- KTFPALFHLYKEE P P DR P I T I AR I DD LR LR o T LY DT ThoLDD T




FASTA Format

>gi | 603218| gb| U18238. 1| MSU18238 Medi cago sativa gl ucose- 6-phosphate dehyd
CCACCAGATATAATTAAGTAGAT CAGAGTAGAAGAAGAT GGGAACAAATGAAT GGCATGTAGAAAGAAGA

GATACCATACCTACTCAATCTOCTOT AQCAACACACCT ACTTOAANCTOOCACACTCTCTATTOTTOTOL

FASTA Definition Line
>gi | 693218| gb| U18%38. 1|\I\/5U18238

—

[¢
A
1
1

TCOGTTT

STTGAGAAA

AAGAACCA

TT
AT A Database Identifiers _
CCTGAGCACATTCGAGA| gb GenBank Accession number
racTacTaTTCTOm] eMP - EMBL AT TGTAMGCAGIAAGAE
crasaTTcTAGAAGe] dbj DDBJ GGTGACATTTTCAGGAGTAAAA
comocracraone] Sh SWISS-PROT A TATOAAGS
ataaccattacacacec] Pdb  Protein Databank [oorearcaacancarrrrarte
GCAGAGACGAATTAAAG pir PIR [ACAAAAT TGATAGAGGGGAGTT
Tararroamcaomad| P PRF ACCARAT T TCATARTARAACA
AGGATTAGGATTATCAG] ref RefSeq GAAATTTTCGTTATAATCTCTC
TCATTTTGGGGT GTATA TCRRGeAT T TARGOBOG TG T TGROATAGT T TGT GTAATAGATTTGGCTCTGA
ATGAAAATAAACGGGAATTGTTTCTTTTTGTTTTA

I9ON

Abstract Syntax Notation: ASN.1

Seg-entry ::= set {
level 1,
cl ass nuc-
descr { | GenPept GenBank
title "Murcago—sarr gl ucose- 6- phosphat e rmyurogerase MRNA,  and
transl ated products" ,
source {
org {

taxname "Medi cago satiWw—eubhen <4tjyva" |

db { ASN.1

{
db "taxon" ,
tag
id 56147 } V/,
orgnanme { )

" FASTA FASTA
Protein cago’ Nucleotide
slubspeci es “subspi sativa" } ,

mod {

T8N
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NCBI Toolbox

* o

*

R e T

asn2ff.c

KRE AR AR A Toolbox Sournces
#i ncl ude <accent
#i ncl ude "asn2ff
#i ncl ude "asn2ff
#i nclude "ffprir H :

anaude ittt f £ p> open ftp.ncbi.nih. gov
#i ncl ude <obj al |
#i ncl ude <objcod «
#i ncl ude <l sqf et
#i ncl ude <expl or

#fdef ENABLEID f ¢ p> cd t ool box

#i ncl ude <accid]l

convert an ASN 1 entrv to flat file format. usina the FEPrintArrav

#endi f H
ftp> cd nchi _tools
FILE *fpl; — z
o
Args nyar . . =]
.
ftp://ftp.ncbi.nim.gov/toolbox/ncbi_tools
{"Input asnfile in binary node","F", NULL, NULL, TRUE, ’ b’_, ARG_BOOLEAN, 0. 0, 0, NULL},
{"CQutput Filename","stdout", NULL, NULL, TRUE, ' o', ARG FI LE_QUT, 0.0, 0, NULL},
{"Show Sequence?","T", NULL ,NULL , TRUE, ' h’, ARG BOOLEAN, 0. 0, O, NULL},
Show:[500 ] Ttems 1-500 of 639 Pal o, . |
I Cn3D 3.0 E =1aix|
L: AAB File View Style Color Option Help
1 Jcon
glucosg i jﬁ? Mutant (8215-=¢) Of Gh 6-Pl
- ctive Mutani ->¢ lucose 6-
£il6033 Mesenteroides
[16130]
~2: 55778
glucos{™ 5: LETY
i|1367 Active Site Mutant (D177->n) Of Glucosc
g Mesenteroides Complexed With Substrate
3 0429 [15117]
r3:0Q
GrLucd s 1Emm
ISOFCOY Active Site Mutant (D177->n) Of Glueos¢
: Mesenteroides
2il3023 [15116]
™ 4: BABO|r 7: 1E77
glucosg Complex Of Active Mutant (Q365->¢) Of
119758 Mesenteroides With Substrate
g [15115]
rS: NP _19rs8: 10K
glucosgd X-Ray Structure Of Human Gl Pt Z
gi\1523 Complexed With Structural [
[12999] C'_D'
r6: CABS| —9: 2pPG
glucosd Complex Of Ina [utant (H240->n) (
£i|5737 Mesenteroidc, Nadp+
[8209]
= 7: BABO - 40 1DPG)
glucosd Glucose 6-Phosphate Dchydrogenase From Leuconostoc Mesenicroides
£i/929 [4441]
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Advanced Neighbors: BLink

m1: AABA1552
glucose-6-phosphate dehydr

BLink, Nucleotide, Related Sequences, PubMed, Taxonomy
¢ [Medicago sativa subsp. sativa]

2i/603219|gb| AAB41552.1|[6( }19]

L

I9ON

BLAST

Query: gi|6

BLink

PubMed Nucleotide Protein Genome Structure Ta.

elp

03219 gluc 6-phosphate dehydr

1352053 2023R1

515 aa
T T T SCORE P ACCESSICON GT N ORGANISM
B0 14 mon 0OECS ) :
@ 3 AALIG424 16416802 - i Aedeomyia squamipennis
347 3 ARAL18427 16416808 - 1 Anopheles stephensi
340 3 AAL18435 16416824 - 1 Anopheles coustani
339 3 ARAL1S426 16416806 - 1 Toxorhynchites amboinensis
337 3 ARAL1S443 16416840 - 1 Anopheles albimanus
336 3 AAL1S425 16416804 - 1 Uranotaenia sapphirina
335 3 AAL1S442 16416838 - 1 Anopheles albitarsis
332 3 ARABO2777 606624 - 1 Ctenolepisma Iineata
331 3 AAL1843% 16416832 - 1 Bironella gracilis
330 3 AAL18432 16416818 - 1 Anopheles mattogrossensis
3 1

AR1184471 16416836

Armigeres subalbatus
pheles quadrimaculatus

Hits to NAD binding domain penezes pelzator

Zerene cesonia

pheles cruzii
7 F02756 606642 —
3 506644 -
317 3 AAL1S431 16416816 -

Anopheles neivai

Salina tristani
316 3 AAL18430 16416814 - Orthopodomyia alba

313 3 AABO2781 606632 — Sarcophaga bullata

304 3 AABO2778 606626 — Culex pipiens

Bactrocera dorsalis

295 3 BARTS8540 4996576 -

293 3 BARTG8545 4996586 - Bactrocera scutellata

Bactrocera kandiensis

87 3 BAR78548 4996592 -

28 3 CAB61333 6453559 - Laminaria digitata

Bactrocera cucurbitae

(I |

28 3 BAAT8543 4996582 -

I9ON
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PubMed Link

r 1: Plant Mol Biol 1995 Aug;28(5):885

phytoalexin response.

dehydrogenase (6P
alfalfa (Medicago sati
corresponding genes
expressed at high levell
cell walls results in co-

-900 Related Aticles, Nucleotide, Protein, «+ Bopks, LinkOut

Stress responses in alfalfa (Medicago sativa L.) XIX. Transcriptional activation of

oxidative pentose phosphate pathway genes at the onset of the isoflavonoid

Fahrendorf T, Ni W, Shorrosh BS, Dixon RA.
Plant Biology Division, Samuel Roberts Noble Foundation, Ardmore, OK 73401, USA.

We have isolated cDNA.clones encoding the pentose phosphate pathway enzymes 6-phosphogluconate
1.1.1.44) and glucose 6-phosphate dehydrogenase (G6PDH, EC 1.1.1.49) from
). These exhibit extensive nucleotide and amino acid sequence similarity to the
bacteria, Drosophila and mammals. Transcripts encoding both enzymes are

roots and nodules. Exposure of alfalfa suspension cells to an elicitor from yeast
inated increases in transcription rates for both genes, followed by increased steady
state transcript levels but only slightly increased extractable enzyme activities, at the onset of accumulation o
isoflavonoid phytoalexins. Levels of NADPH and NADP remain relatively constant in alfalfa cells following
elicitation. The rapid transcriptional activation of 6PGDH and G6PDH does not therefore appear to be a
response to altered pyridine nucleotide redox state. These genes appear to respond to early events in
elicitor-mediated signalling rather than to subsequent elicitor-induced changes in secondary metabolism.
Hydrogen peroxide, a potential signal for elicitation of anti-oxidative genes in biologically stressed plant cell
| did not induce 6PGDH or G6PDH transcripts or enzymatic activity.

I9ON

=5
> NCBI
PubMed Nucleotide Protein ]

Search [Books | for |-DNR clones

Limits  Preview/Index

Display (|Bosks x| Save

About Entrez

Books )

20 items in Molecul
Lodish, Harvey; Berk, A
Tames E.

New York: W H Freem

Overview

Using the
books 11 items in C. eleg
Riddle, Donald L.; Bh

Plainview (NY): Cold S

Information for .
authors and .
publishers n 9 items in Moleculq
Alberts, Bruee; Bray, D
New Yotk and London:
&

Contact us

) 6 items in Introduc]
Project Griffiths, Anthony I.F.;
background New York: W H Freemd
FAQ 6 items in Cancer N

fifithe Bast, Robert C.; Kufe, I
Frei, Brmil, editors.
Canada: BC Decker Inc;)

Cubby

[Py IRElley 3 items in Retrovir

Coffin, Tohn M.; Hughe
Plainview (NY): Cold S

3 items in Modern
% Ghiffiths, Anthony I.F.;
New York: W H Freem:

MOLECULAR BIOLOGY oF THE CELL

NCB

LAE B10106Y 0F THE CHLL HOMEPAGE

Short Contents | Full Contents

(Malecular Bislagy of the Cell, Srd edn. = Part T Molecular Genetics =¥
Chapter 7. Recombinant DINA Technology = DA Cloning 15

& mANA
— T T __AAA

I ANNEAL PRIMER

MAKE DNA COPY WITH TTTTTTT
REVERSE TRANSCRIPTASE 3 5

DOVOVOVOVPNN

TREAT WITH ALKALI
> TO DEGRADE RNA

C/—\‘——-——‘\__ﬁr1rwr77
5

3" end of
[cDNA forms:
hairpin loop

3

)
5

DMNA POLYMERASE USES HAIRFIN LOOP
AS PRIMER TO SYNTHESIZE A
COMPLEMENTARY DNA STRAND

] TREAT WITH §1 NUCLEASE

.
/\"AAAAI\AA
JNrTTTTTT

5

TO CLEAVE LOOP

8 3
N a AAAARAA

wdb MUNATDX AT DA
N { U NDL Nrrrrrrr
&

double-stranded ¢ONA copy of original mRNA

Other books @ NCBI

7. Recombinant
DNA Technology
Introduction

The Fragmentation,
Separation, and

Sequencing of
DIA Molecules

HNucleic Acid
Hybridization

€ DA Cloning
DINA Engineering

References

@
& Thisbook © Al
books

I9ON
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The Tax Browser

Limits

The NCBI

i Search for As|complete name | ¥ lock EI Clear

Display levels |3 micleotides M proteins M structures W genome records _Accept
Lineage (atbreviated). root, Eukaryota; Viridiplantae, Streptophyta, Embryophyta; Tracheophyta,

Spermatophyta; Magnoliophyta; eudicotyledons; core endicots; Rosidae; eurosids T, Rosales;
Eosaceae; Rosoideae

Taxonomy
Browser

The NCBI taxi
represented if
sequence. Cli
retrieve seque

These are di
molecular re

I Arabidopsi
[T Dictyostel
discoideum
I Takifugu
™ Mus muse
™ Plasmodu
7 Saccharomm
CErevisiae

cEmEEEEEEER

3

ragaria chiloensis [ 14 ]

Fragaria daltoniana [ 2 ]
Fragaria gracilis [ 2 ]
Fragaria iinumae [ 2 2 ]
Fragariamoschata[ 51
Fragarianilgerrensis [
Fragarianipponica| 2 ]
Fragarianubicola[8 6]
Fragaria orientalis [ £ ]
Fragaria pentaphylla[ 4 ]
Fragariavesca[5225]

Fragaria virginiana[ 14 ]

Fragariaviridis[5 1
Fragariax ananassa (strawberry) [ 150
Fragaria sp. CFRA S38[2 ]

ia [ 301 154 | <2A—Ctick on name to get more information.

® Fragaria chiloensis subsp. lucida[ 2 ]
® Fragaria chiloensis subsp. pacifica[ 2 ]

|
21]

m Fragaria vesca subsp. americana[2 ]
® Fragaria vesca subsp. bracteata[2 2 ]

o Fragariavesca subsp. vesca[ 105 ]
m Fragariavescafl alba[2]

= Fragaria virginiana subsp. glauca[ 2 ]
= Fragariavirginiana subsp. platvpetala[4 ]
[

® Fragaria virginiana subsp. virginiana [

Strawberry sequences |
||

I9ON

TaxBr'owser' Rose Famlly

Rosaceae

Teecorromy ID: 3745

Rawk: family

Genetic cade: Translation tabl
Mitachondrial genetic cade:

Cither names:
rose family[common na
Lineage (abbrevmrecf)
Eukaryota; Viridiplantae;
Magyohophﬂ ; eudico

Ent

LinkOut

* ,'4‘ g \Nucieotlde

Limits Freviewdndex History Clipbaard Details

Display ||summary ~| Save | Text Clip Add

Show: |20 | Ttems 1-20 of 6509 Page 1 0of326 Select page: 123456789 10»

™ 1: AF454000 Protein, Taxonomy
Prunus dulcis cultivar Anxancta RNase (5) gene, S2 allele, partial c¢ds
180923541 |gb|AF454000.1[[18092541]

™ 2: AY061960 Related Sequences, Pratein, Taxonomy
Prunus dulcis cultivar Ferragnes RNase (S) gene, S1 allele, partial cds
£i[17266291|gb|AY061960.1|[17266291]

™ 3: AF323507 Protein, Taxonomy
Malus x domestica sorbitol dehydrogenase (SDH4A) mRNA, complete eds
[17225199)b|AF323507.1)[17225199]

™ 4: AF323506 Protein, Taxonomy
Malus x domestica sorbitol dehydrogenase (SDH3) mRNA, complete cds
5il17225197|b|AF323506.1[[17225197]

™ 8: AF323503 Protein, Takonormy
Malus x domestica sorbitol dehydrogenase (SDH2) mRNA, complete cds
4[17225105|gb|AF323505.1[17225195]

IC 6: AF323504 Felated Sequences, Pratein, Taxonomy
Malus x d ica sorbitol dehvdrosenase (SDH1) mRNA lete cd:

I9ON
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Entrez Structures

Molecular Modeling Database (MMDB)
and Cn3D

I9ON

MMDB: Molecular Modeling Data Base

- Derived from experimentally determined PDB records
* Value added to PDB records including:

- Addition of explicit chemical graph information

- Validation

- Inclusion of Taxonomy, Citation,

and other information

- Conversion to ASN.1 data description language
+ Structure neighbors determined by

Vector Alignment Search Tool (VAST)

I9ON
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Searching MMDB

C.
<3 NCBI "}iw SStructure

PubMed Nucleotide  Protein Genome  Structure PopSet

SC&I’ChIStructure vlfOI’
ﬂ Clear|
Limits  Preview/Index History  Clipboard

-
= Structure
e NCBI StI’UCtU re q summary
via
PubMed BLAST OMIM Taxono PDB/MMDEB-Id:
Search Entrez |Structure  ~| for J
LCET ﬂ

z
S
Lve)
(]
1
Structure Summary
MMDRB Id: 9873 PDB Id: 1CET
Protein Chains: A
MEDLINE: PubMed
Taxonomy: A Plasmodium faleiparum
PDB Authors: J.ARead, K.W.Wﬂkm%-’ BLAST neighbors
Sequence Neighbors: A
Structure Neighbors: A -
§ VAST neighbors
Wiew | Sgye Structure | ver  Get CudD 3.0! S
Options: Viewer: Complexity: Cn3D viewer %
& Launch er © Cn3D (asn.1) & Cn3D Subset ¢ Up to 5 Models
¢ See File ¢ Cn3D v1.0 {asn.l) ¢ Virtual Bond Model © Up to 10 Models
¢ Save File ¢ Mage ¢ All Atom Model ¢ All Models
¢ RasMol (PDB)
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i Cn3D 3.0

File View Style Color Option Help

B OneD-Viewer _[Cf

Cn3D : Displaying Structures

[i[=] A || = Cn3D 3.0
File Wiew Style Color Option Help

i ool al |

File Align Optionz Help

0 —

_ |0 x

P

lIU 2IU 3IU 40 ﬂ
1CET_A 1 I : :
ey S N A A AN QY ey -
5I EIU | a0
1CET_A 41
o (— (— | |
9IU 1?0 12}.0 120
1CET_A 81 Z
LA ot o I~ [
130 140 180 160 %
1CET_A 121 :
SRS e 4 [ *-
. 170 180 130 200 j -
FEeady | r
Structure Neighbors
Structure neighbors 1-20 out of 208 displayed. Page 1 of 11.
" [ DB C D|RMSD [WRES | %Id [Description
T [1zLD A 1.8| 294 | 28.9 |L-Lactate Dehydrogenase (E.C.1.1.1.27) (T-Statc)
Mutant With Cys 199 Replaced By Ser (C199s)
Complex With Nadh
I |iLDg 0.6 | 300 |100.0 |Plasmodium Falciparum L-Lactate Dehydrogenase
Complexed With Nadh And Oxamate
I |1CEQ A 0.2 304 | 99.7 |Chloroquine Binds In The Cofactor Binding Site Of
Plasmodium Faleiparum Lactate Dehydrogenase.
I |6LDH 17| 298 | 27.8 |M4 Apo-Lactate Dehydrogenase (E.C.1.1.1.27) -
(2
= w
W |1a5Z 1.6| 300 | 36.3 |Lactate Dchydrogenase From Thermotoga o
Maritima (Trnldh)
I |1LDN & 1.6| 300 | 28.7 |L-Lactate Dehydrogenase (E.C.1.1.1.27)
Complexed With Nadh, Oxamate, And
Fructose-1,6-Bisphosphate
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Microbial Genomes in GenBank

arch 26, 2002

|
Viruses >650

Ve

H':‘H \..\K}' s &}ﬁ?f
= Archaea 130
R = __f =
: BacTer‘ia 63 h
alaS xf‘ szgh‘“x

e
= Saccharomyces cerevisiae

E u ka r‘yo‘ra @, Encephalitozoon cuniculi

Schizosaccharom yces pombe

Il e

33



| Busiena Commkic Geivans

: - .Bactenial Genomes

. Z
JETE 2 u 5
]
=
145 -
M. tuberculosis Complete Genome
Protein coding genes distribution map
To see map locations of genes, click onaregion in
Mycobacterium tuberculosis H37Rv complete genome Microbial genomes =
BLAST protein homologs:
COGs (Clusters of Orthologous
Groups)
Feature table: 3D Structure (Sequences with
GenBank: NC_000962 Prote o oo known structure)
Total Bases: 4411529 bp 3018 g genes: TaxMap (Sequences grouped by
Completed: Jun 11, 1998. Structural RNAs: 54 superkingdom)
TaxPlot (3-way genome
cotparison)
CDD{Conserved Domain
Database)
Contributor: Sanger Centre See genome at Sanger Cenire
Download chromosome sequence data from NCBI FTP site g
&
new BLAST your query sequence against the genome b e BLAST against protein sequences 4
U gl ST MY CODaCTEr T BT CUIoETS
Genetic Code: 11
Lineage: Eubacteria; Firmicutes, Actinomycetes; Mycobacteria;
Mycobacteriaceae, Mycobacterium.
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Coding Regions

Mycobacterium tuberculosis H37Rv complete genome

Deownload [Table], [EASTA protein], [FASTA nucleotide] from MCBIFTE site

@ - GenBank record mcludmg protem < - DINA region i flatfile format ¢ - DNA and protem m FASTA format

Location Strand Length PID Gene COG Synonyw  Product
LR 4 4o b5 + 508 2808711 dnal COGOSS3 BEv0001  dnal
L e Z05z..3260 + 403 3261513 dnalN COGOSSZ RvO00Z  dnall
L 3280..4437 + 386 1552556 recF C0G1155 Rv0003 recF
LRV 3 4434, ,4937 + 188 1552557 ERw0004 hypothetical protein Rw0004
LR 5123..7267 + 715 1552558 gyrB  COG0187 Bv0005  gyrB
LR 4 7302..9818 + 839 1552559 gyEli COGO188 Bv0006 gyrid
LR 9914, . 10828 + 305 1552560 FRw00O7 hypothetical procein Rw0007
LV 11674..12511 - 146 1552562 RwOOOBc hypothetical protein Rw0008c
LR 12468..13016 + 183 1552563 ppik COGO652 Rv0009  ppil
LR 3 13133, . 1955 - 142 1552565 PBw0010c hypothetical protein Rw0010c
IR 13714, .13995 - 94 1552566 PRBwiOillc hypothetical protein Rw001llc
L 14089..14877 + 2683 3Z6l646 PRw001Z hypothetical protein Rw0O1Z
L e 4 14914..1561z2 + 233 1552566 pahli COGOS1Z Ev0013 pabi z
L 15550..17470 = 627 1552569 pknBE COGOS515 RvO014c pknE Q
LR 17467..18762 = 432 1552570 pknik COGOS515 Rv0015c  pknd Lve]
R 3 18759..20234 = 45 ISERETI phpk COGO7E3 BEvO01lte  phpd H
LR 4 20231..21640 = 470 1552572 roddi COGO772 Rv0017c rodid
LR 21637..23181 = 515 1552573 bpp  COGOE31 Ev0015c  ppp
LV 210 2 IR S = 156 1552574 Rw001S8c COG1716 hypothetieal protein Rw001Sc
LRV 3 23861..25444 = 528 1552575 PRv0020c COGL716 hypothetieal protein Rv00zZ0c
L 3 25913..26881 = 323 1552576 Bw0O021c COG2070 hypothetical protein Rv0021c
LR 4 270Z3..27442 - 140 1552577 PRwO0Z2c hypothetical protein Rw00ZZc
LR 2 27585..28365 + 257 1552578 BwOO023 COGL396 hypothetical protein Bw0DZ3
P iccac o P P o o 3 S a
G Annotations
Mycobacterium tuberculosis
H37RV CompIEte genom RvB726c  fucARWETZ28c  =wIB RuATIE sect  adk map' sigl
818239..868238 o o | )
E Archaea |94 | Bacteriz E Metazoa m Fung E Plants E‘\Iimses E Other Eukaryotae
P
Keep only | Mofilter 'l Cut-Off |1DD Select | Reset
P
390 aa
T T S60RE. PACCESSION 61 i ORCANTSM
L - 1146 3 AMKZ3331 13422659 - 7 Caulchacter crescentus
L - 1017 2 AAF13736 6465935 - Z1 Homo sapisns r
L - 1001 2 BAB26255 12844144 - 13 Mus musculus b
: - 989 3 AAGD4135 5546632 - 13 Pssudomonas aeruginosa p4
E - BTE 7 CABR1663 6468707 - 12 Streptomyces coslicolor A3(2) EB
L - 657 4 BABOTS1V 10176433 - 4 Bacillus halodurans L)
L - B53 3 AMK18172 13310125 - 1 Pseudomonas putida b
: - 647 4 CAABOBES 833760 - 7 Bacillus subtilis
644 3 AAF10838 6459002 - 7 Dednccoccus radicdurams
E - B40 7 CABE1531  B463864 - 1 Streptompces lividans
. - 597 4 AAADS968 1055218 - 1 Clostridium acstobutylicum
[ st el

35



M. tuberculosis vs. E.coli COGS

Code | COGs |Description

o]
@
=%
&

COGs

Description

—

140 | Translation, nbosomal structure and biogenes:s

—

167

Translahon, nbosomal structure and biogenesis

165 | Transcription

238

Transcription

166 | DIA replication, recombination and repair

DINA replication, recombination and repair

28 | Cell dnsion and chromosome parttioning

Cell dwision and chromosome partitioning

6 | Posttranslational modification, protein turmover, chaperones

Postiranslational modification, protein tumnover, chaperones

115 | Cell envelope biogenesis, outer membrane

Cell envelope biogenesis, outer membrane

2 | Cell motility and secretion

Cell motility and secretion

115 | Inorganic ton transport and metabolism

Inorganic 1on transport and metabokism

82 | Signal transduction mechanisms

CHI=N =N =0 = == =

Signal transduction mechanisms

192 | Energy production and conuecsicn

IEIEIEREREREEE

Lo Lo and conversion

Carbohydrate transport and metaboksm

[C]
(]

Carbohydrate transport and metabohsm>

200 [ Ammo actd Ty oTr T et

p
[ 2]

eI A oTT ciLG MMetab olistm

8 | Nucleotide transport and metabolism

Mucleotide transport and metabolism

111 | Coenzyme metabolsm

Cognzvme metabohsm

06 | Lipid metabolism

=1l S
==
o

e

86 | Lipid metabolism

40 | General function precicion only.

TIencral munction prediction only

wmiEf-l D " Ao J(e=(Elolg|lr =

188 | Funchon unknown

O O
| A
It
=

290 | Function unknown

C= ) E E ) A EE E E = = =

e
E=5

not in COGs

s}

not in COGs

<]
=

I9ON

Entrez Genomes

C.
<> NCBI

PubMed

o LY u.i_ff.l‘ R P T w\\';’;
@, e HN SGenome

Nucleotide

Protein Genome Structure PopSet

Search [Genome -] for I

I~ Limits

Entrez
Genomes

Prominent
Organisms

Plant Genomes
Central .

Genome BLAST .
Genome Projectd

Bacteria

Index

| Eukaryotae Genomes

ﬂ Clear

History Clipboard

[ List

Complete genome
[ 5] Anopheles gambiae rew
chromosomes: 12, 3,

[ 5] Arabidopsis thaliang
chromosomes: [, I, II, IV, ¥,

[ 3] Cuillardia theta mucleomarph genome
chromosomes: 1,2, 3,
[16] Saccharomyces cerevisiae

[3] Schizosaccharamyces pambe
chromosomes: I, IT, I,

= 2h

I9ON
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The Arabidopsis Map Viewer

o3

4 SGenome

Search for |At5944790 on chromosomeis)

[~ Show linked entries Help

Arabidopsis thaliana genome view BLAST search Arabidopsis genome

ey

|2 ——
|2 —a
'

e
5

o

2

£

Hits:

I Search results for query "AtSg44790™: 1 hit >
N
S
Chr Match Map element Type Maps
V  At5g44790 NM 123847 GENE Gene
were provided 10 NCBI by TIGR on behall of the collaborafors.
.
Map View: NMez s B
¢ View on plus strand Protein coding genes Hide Toolbar
¥ CDS with gene and
Arabidopsis thatiane Map Vig Search for gene Find | mRIA Refresh
Chromosome: LI IIIV [V ] ™ Hide sequence
Query: At3gd4790 clear ¥
Master Map: Gene e Lo -
Total Genes On Chromosome: 6000 -
Region Displayed: 17,787K-17,796.
bp Download/View Sequence/Evide
Genes Labeled: 1 Total Genes in Re: -
e
Gene  gene aliases r s e
ingen drgen e Y
Legend:
17, 796K s
——— - sequence fraguent shoun
=g
m= out Sequence: 4 3
17723918 TTTGTTTTTT TTTTTRARAT TTTTTTTTCT TCARRRARTTC CTCCATTGTT ATTACATAAAR
> ﬁéia4479@
m
17723850 GGAARAAAGA ARGGTCTCTG AGATTTTCAR ATCACCATCA TCATCATCET TGRAGARGAC
» ﬁéia4479@
m
17793798 CARCAAGATA CCTTCCTCTT TATCTTCTCC GATTTCTCAA CCTTCCCGTC TGCTTCTCCT
4 ﬁéza4479@
m
17793738 RARCAAATGE CCCCCACTAG RCCCCATTTR CAGCTTACTC CCCTCACCCC AGCTTCTTCT r—
At5g44790 K231.20.14 4 > wRiA
m AP &R RDL @LT F VTG C & §
17793678 TCCCAGATCA GTGATATGGA AGARGTTEGT GTTCTCGATT COTATGACAR CGARGCGAAC z
 nisgearn
ki Q
591 S5 DNHE EVE LLD S5V HHNERAH w
17723618 GCCGATGATA TTTTGACTAA AATCGAAGAR GGARGAGATG TTTCCGGTTT AAGGRAGATT H
4 ﬁiﬁa4479@
mRHi
A DD I LTK I EE CRD V¥V SGCL REKTI
. 17793556 CAGCTCGGAC TCACCGOTAT GRACTTGTECT GCTTGTTCTA ATTCCGTTEA AGCAGCTTTC
@ ideogram 3 Fisqedron
17793436 ATGRRCGTTA ATGECETCTT CARAGCCTCT GITGCTTTGT TRCAGARTCS AGCCGATGTC
4 ﬁi5a44799
mRH|
mHY HGVF KARS VAL L @NER ADV
17793438 CTCTTCGACC CTARTTTAGT CRAGGTTTCA TCATTTTGGA TTTTTGAGAT CTTATATATA
ntsgeaTn
ki
VFED PN LV K
. . -




NM_123847 Maps and Op‘ruons

Chromosome: I 1T
Master Map: Gene

Avrabidopsis thaliana Map View

Maps & Options - Netscape

=lojx|

Total Genes On Ch| Order of Maps Displayed (left to right):

Region Di5play=<!= 1 |Cnm|g j |C\nne j |At UniGene clusters j
bp DownloadMViey| - )., ™ ruler ™ ruler
Genes Labeled: 5 T
Contig#X] Clone]X] |~——Ee|ect map---- j |—~—Se\ect map---- j |~——Ee|ect map-— j
n e I ruler ™ niler Conti
= onTI
|Zm UniGene clusters j |—~—Se\ec Cloneg 2
e i | porker
Gene

Master Map (rightmost map with desc]

At UniGene clusters

Gene W ruler Chrow| At ESTs | [17. 796k
. Barley UniGene clusters
Einiunsy _ Barley ESTs
I Show comnections [~ Verbose Made Rice UniGene clusters
wewnzez | ke | Page Size I20 Rice ESTs
Thumb, - & default (clone) ©  Wheat UniGene clusters
Wheat ESTs Z
Apply e R X [
Maize UniGene clusters Ive]
Maize ESTs H
@ ideogram
R
. At5g44800
oy
srane
srsd &
seoiaopts s 2 s oo | ClUSTEr AtT.24482
mRNA, complete cds
SEE ALSO
HomoloGene: At.24482 EXPRESSION INFORMATION
¢DNA sources: aboveground organs;roots;seedling hypocotyl
SELECTED M GANISM PROTEIN SIMILARTTITES
organism, protei percent identity and length of aligned region mﬁ;g};ﬂ SE|Q_I'J-EI\.ICi:ﬁ(S) ATP d . -
H.supiens. 5670 - AT7B_HUMAN 38 % /932 aa (RANT) A sopaplote o <CPper ansporter
PER-TRANSPORTING (see PrOEST) | | ) i367073  Arabidopsis thaliana ATSg44790/K23T20_14 mRNA, P
ASE2 complete eds
Mpmsendus:  5p:Q64446 - AT7TB_MOUSE 38 % /930 aa NM_123847 Arabidopsis thaliana chromosome 5 CHR5v12152001 P
COPPER-TRANSPORTING (see ProtEST ) genomic sequence
ATPASE 2 (COPPER PUMP 2)
(WILSON DISEASE-ASSOCTATED EST SEQUENCES (10 of 23)[Show all ESTs]
PROTEIN HOMOLOG) W43680 ¢DNA elone H3HIT? seedling hypocotyl P
R.porvegicus.  spP70705 - AT7A_RAT 38 % /934 aa AV803681 ¢DNA <lone RAFL09-36-G17 3' read
Copper-transporting ATPase 1 (se¢ ProtEST ) AV819225 ¢DNA clone RAFL11-03-A01 3 read
(Copper pump 1) (Menkes AVE17416 «DNA clone RAFL09-04-F19 3" read
disease-associated protein homolog) AV810868 ¢DNA clone RAFL09-65-106 3' read
A thesticns: p:Q9S7I8 - AHMS ARATH 100 % / 1000 a| | Avs05193 cDNA clone RAFT09-42-B02 3 read
g(;gﬁ];:g-TRAfISPORT]NG (see ProtEST ) | | 4ve08638 cDNA elone RAFL09-55-L11 3' read
RAN AV820355 cDNA clone RAFT11-09-NOT 3 read
?;ESPONSNE'TO'ANTAGONIST T46552  ¢DNA ¢lone 135E16T7 P -
AVS27274 cDNA clone RAFT.09-13-F01 5' read
C.el refNP_499778.1 - 379% /040 an | | ATTETRCDRA S B (oY
Heavy-metal-associated domain (see ProtEST ) E
containing proteins (2 domains), Key to Symhbols
E1-E2 ATPases (2 domains) F Has similarity to known Proteins (after translation)
[Caenorhab " . M
Contains a poly-Adenylation signal
D.melanogaster: sp:P22700 - ATC1_DROME 30 % /166 aa W Clone is putatively CDS-complete by MGC criteria
CALCIUM-TRANSPORTING (see ProtEST )
ATPASE
SARCOPLASMIC/ENDOPLASMIC
RETICULUM TYPE (CALCIUM
PUMP)
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HomoloGene

NCBI-HomoloGene-Home Page - Netscape
LA T LT File Edit Wiew Go  Communicator  Help

=1ojx]

Fle Edt Yiew Go Commun

CALCULATED ORTHOLOGS

Listed below are UniGene clusters which are possible
orthologs as determined by nucleotide sequence
comparisons. The % ID below includes hyperlinks to the

indicated alignments
MORE b
Organism Seq % ID Seq Organism
Thale At. 24482 60.7 Rn.105354 Rat
Cress AF082365 € U59243
Human LocusLink
24941 AtpTa
Rat Rn.10554 89.5 Hs.606 Human
U39245 — 794801
LocusLink LocusLink
24941 AtpTa 538 ATP7A

one for both organisms.

»  sequence matches which are

A double headed arrow indicates that the pair
+—* represents a reciprocal best hit, the match is the best

A single headed arrow indicates that the pair

«_ tepresents the best match for one of the organisms.
The direction of the arrow indicates whether it is from
ot to the corresponding organism.

When present, red arrows point out a group of

consistent between more than two organisms.

part of a triplet, being

|Dacument: Done

I9ON

LocusLink

HomoloGene

LocusID Org Symbol Deseription Links

538 Hs ATP7A ATPase, Cut+ 3.2-q137 0 [u]v]
transporting, alpha
I;;Illgzﬂ?ge Map Viewer

11977 Ifn Atp7a ATPase, Cut+t X 44.0 J RefSeq [H)
transportine. aloha
polypep Available for GenBank Accessions

™ 24941 Fn AtpTa ATPase Hs human
transpol gn mouse dbSNP
polypep Rn rat
syndron .

11979 16m AtpTh ATPase 07 2ebrafishiy o m H]U
transpoy O fruit fly

\ polypep HIV  HIV J
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_LocusLink ATP7A

T i T TR I R T [Map Information 2
Click to Display mRNA-Genomic Alignments (spanning 78777 bps) Chr X
R P T T T T o m
Cytogenetic: Xq13.2-q13.3 HUGO
Homo sapiens Official Gene Symbol and Markerss  Chr. X CHLC.UTR 01549 106133 myv
[Name (HGNC) Chr. X 5GC31483 my
ATP7A: ATPase, Cu++ transporting, alpha polypeptide Chr. - AT023617
(Menkes syndrome) Chr. - GDB:A35280
LocusID: 538 Chr. - GDB:
Overview ? Chr. - GDB:
Proteome Summary: Copper transporting ATPase alpha Chr. - GDB
polypeptide; important for copper cfflux from cells; has six Che - GDBA35294
putative metal-binding motifs - —
Locus Type: lg:;v‘:‘g: ;‘;:;‘z‘dpmd““' function NCBI Reference Sequences (RefSeq) ?
Product: ATPase, Cut+ transporting, alpha Links: Category: PROVISIONAL
polypeptide _— mRNA:  NM 000052
Alternate Symbols: MK, MNE, OHS pm PubMed Protein: NP 000043 ATPase, Cut+ transporting, BL
: . alpha polypeptide
Function  Submit GeneRIF (All Pubs) ? . .
Phenotype: ¢ Cutis laxa, neonatal mv Male ewer Domains:  E1-E2 ATPase score: 532
+ Menkes discase . Heavy-metal-associated score: 196
+ Oceipital hom syndrome sv  Sequence Viewer domain
EC Number: 3.6.1.36 - . GenBank 106133
mber ev Evidence Viewer || gsources
Gene Ontology™: BL BLink .
Term Evidence Source  Pub Category: NCBI Genome Annotation
- Golgi apparatus E Proteome pm g“';m“ NT 030881 svmvev
- copper ion transport P Proteome pm ontie:
- Annotated transcripts/proteins for this locus:
 copper-exporting ATPase P Protcome pm Evidoncer
- integral plasma membrane protein NR  Proteome Maa o o311 %
Other Ontologies: RNA: ko
i : -
Term Evidence Source  Pub Modd X 013141 BL
- Golgi NR Protcome pm Protein:
* Integral membrane NR Proteome pm Domains: E1.-F2 ATPase score: 589
+ Unspecified membrane P Protcome pm Heavy-metal-associated ~ score: 100
o domain
Relationships ? haloacid dehalogenase-like seore: 200
Mouse Homology Maps: hydrolase
NCBI vs. MGD X 4400 cM Atp7a Hs Mm
UCSC vs. MGD X 44.00 cM Aip7a Hs Mm [GenBank Sequences ?
Nucleotide Type  Protein
Human Map View ATP7A
=2 [ —imdd c—.—d8 -2 [ -

Mouse UniGene |

Human UniGene |

| Mapped Variations

I9ON
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Genome Resources Integration

Gene Name

M LocusLink
RefSeq LinkOut

) A
) Marker or
UniGene ki PMapViewe | Location
BLAST LinkOut

Database ID

I9ON

Why do we need similarity searching?

4+ Identification and annotation
*Incomplete or no annotations (GenBank)
*Incorrectly annotated sequences

4+ Evolutionary relationships
homologous molecules may
have similar functions

but it ain't necessarily so!

I9ON
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Basic Local Alignment Search Tool

+ Widely used similarity search tool

* Heuristic approach based on Smith Waterman algorithm
* Finds best local alighments

* Provides statistical significance

+ All combinations (DNA/Protein) query and database.
- DNA vs DNA

- DNA translation vs Protein

- Protein vs Protein

- Protein vs DNA translation

- DNA translation vs DNA translation

- www, email server, standalone, and network clients

I9ON

How BLAST Works

* Make lookup table (hash table) for query
+ Scan database for hits

* Ungapped extensions of hits

* Gapped extensions (no traceback)

* Gapped extensions (traceback)

I9ON
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Look Up Table (Hash Table)
Query: GTQ TVEDLFYNI ATRRKALKN
GT

Adjustable
2 or 3 for protein ( 3 default)

> 7 for blastn searches ( 11 default
Q T Neighborhood Words

| TV-> LTV, MV, | SV, LSV, M5V
vake lable I AV, LAV, MAV, | TL, et
for both query TVE y ’ ) , €L C.

Word Size =3
T

~

and database VED

EDL
DLF
LFY
FYN

I9ON

Messy Details

ATCGCCATGCTTAATTGEECTT

CATCCTTAATT  axact word match

one hit

*Nucleotide BLAST looks for exact matches
*Protein BLAST requires two hits

GI'Q TVEDLFYNI

SEI YYN neighborhood words
—— ——

[ —

two hits
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More Details (BLAST options)

-W Wrd size
-f Threshold for extending hits
-X X dropoff value for gapped alignnent (in bits)
-y Dropoff (X) for blast extensions in bits
-Z X dropoff value for final gapped alignnent (in bits)
-A Miltiple Hits window size (zero for single hit algorithm
-e Expectation value (E) default = 10.0
-q Penalty for a nucleotide msnmatch (blastn only) default = -3
-r Reward for a nucleotide nmatch (blastn only) default =1
-v  Nunber of database one-line descriptions
-b  Nunber of database alignnents
8
(]
. f .
An alignment that BLAST can't find
1 GAATATATGAAGACCAAGATTGCAGT CCTGCTGGCCTGAACCACCCTATTCTTCCTGITG
1 I I I e 1 e o Y A B I O O O O N
1 GAGTGTACGATGAGCCCGAGT GTAGCAGT GAAGATCTGGACCACGGTGTACTCGITGTCG
61 GTTACGGAACCGAGAAT GGTAAAGACTACTGGATCATTAAGAACTCCTGGGEGAGCCAGTT
L1 N e e N R R N A R AR R R R RN A |
61 GCTATGGTGITAAGGGT GGGAAGAAGT ACT GGCTCGT CAAGAACAGCT GGECTGAATCCT
121 GGGGTGAACAAGGT TATTTCAGGCTTGCTCGTGGTAAAAAC
CEEE LT 11l RN R
121 GGGGAGACCAAGGCTACATCCTTATGTCCCGTGACAACAAC z
2
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Local Alignment Statistics

High scores of local alignments between two random sequences
follow Extreme Value Distribution

For ungapped alignments:

Expected number with score S or
greater

E = Kmne-*s
or

E = mn2-%

Number with Property

Property

K = scale for search space
. = scale for scoring system
S'= bitscore = (LS - InK)/In2

http://www.ncbi.nlm.nih.gov/BLAST/tutorial/Altschul -1 htmi |

Scoring Systems —

‘Nucleic acids identity matrix A+l -3 -3-3

R G-3+1 -3 -3
‘Proteins C-3-3+1 -3

‘Position Independent Matrices [T 3 -3 -3 +1

‘PAM Matrices (Percent Accepted Mutation)
‘Implicit model of evolution

‘Higher PAM number all calculated from PAM1
‘PAM250 widely used

‘BLOSUM Matrices (BLOck SUbstitution Matrices)
‘Empirically determined from alignment
of conserved blocks
*Each includes information up to a certain level
of identity
‘BLOSUM62 widely used

‘Position Specific Score Matrices (PSSMs)

*PSI and RPS BLAST

I9ON

I9ON




BLOSUM62

Y-2-2-2-3-2-1-2-3 2-1-1-2-1

\%
X

3 -3 . .
-1 -1 Positive for more likely
R N substitutions

1ave low weights

ave high weights

L-tyrosine (Y)
Ci
5
-2
0
-3
-3
i OL| 1
-1 0-2-3-2 1 2-1 5
-2-3-3-3-1.0 0-3 0 6
-3-1-1-2-2-3-3-1-2-47
-1 00 0-1-2-2 0-1-2-
(Negative for less likely substitutions ‘; :é :1 "2 ]

I9ON

Position Specific Substitution Rates

154
707
187
166
166
160
1e7
156
156
169
156
163
165
185
518
3z0
183
160
182
678
408
475
181
176
181

210 220 230 240

oy Bl B e

AT-CRR-AYSGG-----—---~- PATTDNMLCAGGLE--GGRIAFOGT]
KV-CNR-YEYLG-—------—- GKVEPNELCAGHLA--GGILsbosH
KGsCER-DAQYApgydkvidisEVVTERFLC TGV SpyADENTERGT
§S-CKS-AYPG--———-=-=——= QITSNMFCAGYLE--GGE]SF0sT
TN-CK--KYWG—- TKIKDAMICAGA- ---SGVdsfua]
SD-CNN-SYPG--——-—---——~ MITNAMECAGYLE- -GGKYskOG]
KV-CHNRYEFLNG-—~-------- RVQSTELCAGHLa--GGTYSF0sT
AT-CSKpGWWG-—-—----~-~ STVRTNMICAGGD---GTISENG]
AI-CS98SYWG-———=——-—-- STVRNSMVCAGGD- - -GVRYGEOG]
EH-C S0y DWH - |rrdfoer
HI_CDZ%{YHLj Weakly conserved serine I—RIS i
AT-CSQrDWNG- -~ -~ TV KE TV Ay L A NG
EE-CS--QTWGH- NMISDVMICAGA- - --AGATSEMGH
HQ-CR--QYWG-—--=-—=~-~ 5SITDSMICAGG----AGA]3F0s]
ER-CSS-PEVHGd--—------ AFLSG-MLCAGE LEg--gTIApsT
DV-CNGADEYGN-———-—— -~~~ QIKPEMFCAGYPe--GGINAFOGH
DE-CEK-AHVQ-——-—-——~—-- KVTDEMLCVGHLE--GGRYTEVE]
KN-CDD-2HIA-- HVTGTMLCAGDLA--GEKITEVE]
DM-CAR-AYSE--—-—--—-—-- KVTEFMLCAGLWT - - GGKYTEGG]
RE-CKE-RYKG--—----—-—-~ LETGRMLCAGNLOedNRVIsEoGT
QR-CNSTYVYDN-- LITEAMICAGE Lg--GNVIISposT
PL-CNSTQLYDH-—~——-—=—= MIDDSMICAGNLOk-pGRITEOST
AH-CSRyDWWG-—-—----—-- SLVTTSMVCAGGD- - - GVLASENG]
AE-CAA-ALVNv-----—---- vEYTEQMICAGYAAG-~GKISEoGT
RE-CNChYQTILeg-—---- ddEVTRQDMLCAGSE -~ -G-HYSFOMT

250 260 270

e
LGPLVC-NDP-———— RWVLVGI
LGPLVCFERD-—— KYILQGV
LGPLIV-HEr ———-sREIQVGY
BGPVVC-8-——————— GKLOGT
LGPLVC-KEn-—— - gAWTLVGT
bepyvo N GELQGV
LGPLVC-FEk——— -dKYILOGV
LGP LNC -QGan—— - gOWQVHGT
LGPLHC -LVn-—— - gQYAVHGY

= —-gOWDVRGI
FGPLVC-QKd----nVWTLVGI
FGPLVC -0Fg----nTWVLIGT
FGPLVC-Edea-aehRLILRGT
FGPEVC-EDsisr tpRWRLCGI
FERLNG -Pr-c oo o GVLOGY
FGPLIC-D--———--- GVLOGL
FGRLVE-Ne s GVLOGI
FGPLMC -ERpd---eSWVVYGY
FGPLVT-SNn----nIWWLIGD
FGPLTC-EKd----gTYYVYGI
EGPLNC -Qlad- - - gSWDVHGY
FERLYS-Gh-on - n KLVEY

S
fed
S
S
fed
S
S
S
fed
S
S
S
5
S
S
S
S
S
fed
S
S
S
fed
S
S

FGPLVC -RWk——--cTWIQVGY

Active site serine

I9ON
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Position Specific Score Matrix (PSSM)

AARNDZ COQEGHI L KMFZPSTWYV
206 D 0-2 0 2-4 2 4-4-3-5-4 0-2-6 1 0-1-6-4-1
2006 -2-1 0-2-4-3-3 6-4-5-50-2-3-2-2-1 0-6-5
208V -1 1-3-3-5-1-2 6-1-4-5 1-5-6-4 0-2-6-4_-2
2001 -3 3-3-4-6 0-1-4-1 2-4 6-2-5-5-3 0-1-4 0
72I0S -2 -5 0 8 -5 -3-2-1-4-7-6-4-6-7 T-3 -7 -5 -6
211 S 4-4-4-4-4-1-4-2-3-3-5-4-4/5/51”4 3-6-5-3
212.C -4 -7 -6 -7 12 gepine scored differently |-7 -4 -4 -5 0 -4
213N -2 0 2-1-6 th + iti -5-1-3-3-4-3
214 G -2 -3 -3 -4 -4_in These fwo positions | 5 5 5 ¢ ¢ .
215 b -5-5-2 9 -7 -4-1-5-5-7-7 -4 - 7\7\5 -4 -4 -8 -7 -7
216 S |-2 -4 -2 -4-4-3-3-3-4-6-6-3-5-6-2A7-2-6-5-5
J2'17‘5&2-0-0-0 8 -0 -8 -7 -5 -0 -7 -0 -4 -5-0-7 -7
218 G £&—b &89 .6 -7 -7-5-6-7-6-2-4-6-7-7 |2z
219 P -| Active site nucleophile |6 -6 -7 -4 -6 -7 9 -4 -4 -7 -7 -6 |Q
220 L -r~=%-7r-7-5-5-6-7r 0-1 6-6 1 0-6-6-5-5-4 0 (H
221 N -1-6 0-6-4-4-6-6-1 3 0-5 4-3-6-2-1-6-1 6
222 C 0-4-5-510-2-5-5 1-1-1-5 0-1-4-1 0-5 0 O
223 Q 01 4 2-5 2 00 0-4-21 0 0 0-1-1-3-3-4
224 A 1-1 1 3-4-1 1 4-3-4-3-1-2-2-3 0-2-2-2-3
Gapped Alignments
*Gapping provides more biologically realistic
alignments
-Statistical behavior not completely understood
for gapped alignments
‘6apped BLAST parameters must be found by
simulations for each matrix
Affine gap costs = -(a+bk)
= gap open penalty b = gap extend
penalty >
. (2
A gap of length 1 receives the score -(a+b) ®
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Scores

VvV D S - cC Y

V E T L C F
BLOSUMG2 +4 +2 +1 -12 +9 43 7
PAMBO +7 +2 0 -10 +10 +2 11

WWW BLAST

I9ON

I9ON




A L Web BLAST

What's NEW in BLAST®

September 26, 2001: New pages are now available for
Mouse, Rat and Fugu genomes in the "Genomic BLAST

pages" section.

| search for conserved domains ?
Results from the Protein Sequence . .
Information Survey + Search the Conserved Domain Database using
NCBI's Protein Sequence Information Survey Results RPS-BLAST . .
are here. Thank you for participating. * Search by domsin architecture [DART]
Nucleotide BLAST 2 T
INucleotide */|Pairwise BLAST 2
+ Standard nucleotide-nucleotide BLAST [blastn
+ MEGABLAST + BLAST 2 Sequences
+ Search for short nearly exact matches
URL API [Protein BLAST 2| Genomic BLAST pages R
documentation -
}—TTML__T‘:‘_’_H_M : ls)tsalndxg Ppgfigﬁ{;t;in BLAST [blastp . Huma.ﬂ Glenome g
PDF format S Tor shst ot + Microbial Genomes w
+ Search for short nearly exact matches A A " L]
PostSeript format * Aripiahldn sis thaliana
+ Other cukaryotes
FTP. [|Translated BLAST Searches 2| *+ Mousc Genome
BLASTFTP site + Rat Genome
. + Nucleotide query - Protein db [blastx + Fugu rubrip
g[i‘i"ffwm . Pl‘"]oct:h: u‘e ““: Tranzloati“:; db th?:sm teu niipes
- + Nucleotide query - Translated db [tblastx
Protein (nonredundant)
ner Non-redundant GenBank CDS transl ations
PDB+Swi ssPr ot +SPupdat e+PI R
SW Ss n-redundant Sw ssProt sequences
pdb Entrez Proteins: equences
N includes swissprot and PDB
uc .
Entrez Nucleotides:
i Ik divisi
nr(nt) without bt'JI k division sequences
dbest EX ed Sequence Tags (EST Division)
ht gs H gh- Throu CGenone Sequences z
(HTG Divisi u:u
chronmpsonme NC_ Ref Seqs Higher Genomes |
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Protein BLAST Page

protein-protein B LA S ']:'

Retrieve results for
an RID

[
<3 NCBI

Nucleotide Protein Translations

>Mut ated in Col on Cancer -

| ETVYAAYLPKNTHPFLYLSLElI SPQNVDVNVHPTKHEVHFLHEESI LER

VQQH! ESKLLGSNSSRMYFTQTLLPGLAGPSGEMVKSTTSLTSSSTSGSS

DKVYAHQWRTDSREQKL DAFL QPL SKPLSS _'ﬂ
12

Search

1

Set
subsequence

From: | To: |

Choose
database

[swissprot B 1 Protein database |

Do
CD-Search

Now: o QDD

I9ON

BLAST Formatting Page

C.
<3 NCBI

Mucleotide

Translations Retrieve

Your request has been successfully submitted and put into the Blast Queue.

Query =Mutated in Colon Cancer (131 letters)

formatting B LS T

Putative conserved domains have been detected

IClick on the image helow for detailed CD-3earch results

! ! !

131
|

1 20 40 &0 a0 100 12‘0

DHA_nis_repair

The@estID i5 |989277607-10255-30763

Crorman Ry

The results are estimated to be ready in 4 seconds but tnay be done soonet.

I9ON
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BLAST Output: Graphic

Taxonomy reports

Distribution of 30 Blast Hits on the Query Sequence

P40692 DNA mismatch repair protein Mlhl (MutL protein homolog 1

<40

Eolur‘ Key for Alignnent Scores
40- 50-80

1_10435‘
[

mouse over

. 8= 233 E=Be-62

I9ON

BLAST Out

ut: Descriptions

Score E

Sequences producing significant a SOF‘T@d by e VGIUZS {(bits) Value
gil730025 | sp|P40692 |MLH1 HUMAN DNA mismabch repair prot61n P 233 8e-62
gi|13878583\=p | Q9JKS1 [MLH]1 MOUSE DNA 56 == 4e-56 M
gil13876571 \p P97479[MLHL RAT DNA mig| 4 X 10 m /1/:/7%/
gi|1709056]| \P38920|MLHL YEAST MUTL g (DNA. 72 -13
gi|1171080] Y44494\MUTL HAEIN DNA mismatch repair protein... 5 Te-08
gil1343168Y R57866 MUTL PASMU DNA mismatch repair protei... le-06

L2 = NMooE|MUTL THEMA DNA mismatch repair protein.. 748 4e-06
M 1 |MUTL BACHD DNA& mismatch repair protej 46 le-05
llnk 1.0 enTr‘ez MUTL ECOLI DNA mismatch repair prot 44 5e-05
giTIZ7553[sp[PI4T6ITMUTL SALTY DNA mismatch 1 . 44 TJe-05
gil6225738|sp|Q972C88 [MUTL RICPR DNA mismatch LOCUSLInk 40 Te-04
g1114194544|sp|Q9PIGS [MUTL CHLMU DNA mismatchl 40 0.001
gi|8828218 |sp|084578 | MUTL CHLTR DNA mismatch repair protein... _38 0.001
gil120043258|5p | QSKV13|MUTL VIBCH DNA mismatch repair protei... 3% 0.002
gi113631230|sp|Q9RP66 |MUTL CAUCR DNA mismatch repair protei... 3% 0.002
gi|89828214 |sp|05122G |MUTL BORBU DNA mismatch repair protein... _38 0.002
gil17091588 |gp|P49850 | MUTL BACSU DNA mismatch repair proteln... 38 0.005
gi|8039787 |sp|083325|MUTL TREPA DNA mlsmatch repalr pIOtElH. 36 0.013
gi1|19856116|=p|P14160|HE? 36 0.020
9113914082 |sp|P70754 |MUTL 35 0.020
gi|11386526|=p | PET7633 | MUT DefGUH. e value CUTOff 10 5 0.026
gi118928240|sp Q92754 |MUTL CHLDN DNA mismr—— =
gil1709664 [sp|P542B0 | FMS1 SCHPC DNA mism Bacterial mlsma‘rch r'epcur‘ pr‘o‘rems

MY Y- FCNNEY T AT

S TSt

g1|1709685\5p|P54278\PMSZ

HUMAN PMS1 protein homolog 2

gi117096861sp|P54275 | PM32

MOUSE PMS1 PROTEIN HOMOLOG 2 (DNAN

gi18828222 |sp|P73345 |MUTL

SYNY3 DNA mismatch repair protein...

gil1709683 | sp | P54277 | PMS1

HUMAN PMS1 protein homolog 1 (DNA...

gi|126232|sp|P022353 | LGBl LUPLU Leghemoglcbin I

gi|126236|sp|P02240|LGB2 LUPLU Leghemoglcobin IT

51



TaxBLAST: Taxonomy Reports

Nanmophilus inflwsszas [gopr

1 p ] FARA G T MARIN DHE mipmat ol pepabs peolal E -0
paagtseralls salicodds |g-gprarscbtacrerisa] caxld 74
L L r L HUFFL_FASHU [NA mimmatch sspRic prote... ' La

Thurmed says marif ima & bsrp 1 be ] 1
4 T THEHE HE mi EmdT P pdl i J Ll
Baodliug b lodur 11 L ukd L
S1I ZOLIZLT| wp | D RACL I HUTL DACKD [FA mimmabch Tapaic pross THETT
Eaibarlahia aoli |snl DAt hpia] Taaid
L FlPIIIGT ML BEOL] DA EiEkscch repelr proceln. .. id  Sa-08

Balwonalls

himurlem [satsrobsctsris] Temdd

T LT [RTA = s e b b

1 FLELL o apair |
Rinkablils prodcasalil |s-prorscbaccevis] caxbd TES
=0 spl O SITL _BICEE DHA mdmmetch repailrs protsd. .. ' Ta-0d
Thlamydia muridarus [sgsrt 2F mouss prawmcaitis) [chissydise] taexed
TATRARA | By | TP PS5 (HUTE CAEMU h, midsatoh sepsln prets i
Chlamydis trschomstls [chlessydiss] texid B1
. 1 FAE 78 [MUTL CIILTE DHA migmstcl repablr prots LR
Nibila scholeras [g-prol abaflal vaEl
4.5 [T 10 | MUTL vikcH breh simmstch repedr prece. .. 1. a3
Caulobsctar viEricides Preta pctarim] Tamdd 15E
T3] LT T IR IHUTE _CACE (P mammakch cap :
BEETH1LE DAl Carl Ly dideass EpdTeolars) [Spiveaidtes] Tasld i
14 |mpl| QILosF | WITL GOERT DHE mdrsacch cepslr

I9ON

BLAST Output: Alignments

>gi | 127552| sp| P23367| MUTL_ECOLI DNA mi smatch repair protein nutlL
Length = 615

Score = 44.3 bits (103), Expect = 5e-05
ldentities = 25/59 (42%, Positives = 33/59 (55%, Gaps = 8/59 (13%

Query: 9 LPKNTHPFLYLSLEI SPONVDVNVHPTKHEVHF- - - - - LHE- - - ESI LERVQQHI ESKL 59
L + P L LEl P VDVNVHP KHEV F +H+ + +L +QQ +E+ L

Shjct: 280 LGADQQPAFVLYLE! DPHQVDVNVHPAKHEVRFHQSRLVHDFI YQGVLSVLQQQLETPL 338

I9ON
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BLAST Output: Alignments

>gi | 730028| sp| P40692| M.HL_HUVAN DNA ni snatch repair protein Mhl 1)
Length = 756

Score = 233 bits (593), Expect = 8e-62
Identities = 117/131 (89%, Positives = 117/131 (89%

Query: 1 | ETVYAAYLPKNTHPFLYLSLEI SPONVDVNVHPTKHEVHFLHEESI LERVQQHI ESKLL 60
| ETVYAAYLPKNTHPFLYLSLEI SPONVDVNVHPTKHEVHFLHEES| LERVQQH! ESKLL
Sbjct: 276 | ETVYAAYLPKNTHPFLYLSLEI SPONVDVNVHPTKHEVHFLHEESI LERVQQHI ESKLL 335

Query: 61 GSNSSRWYFTQTLLPGLAGPSGEMVKIXXXKXKXXKXKXXDKVY AHOM/RTDSREQKLDA 120
GSNSSRMYFTQTLLPGLAGPSGEMVK DKVYAHQWRTDSREQKL DA
Sbjct: 336 GSNSSRWYFTQTLLPGLAGPSGEMVKSTTSLTSSSTSGSSDKVYAHQWRTDSREQKLDA 395

Query: 121 FLQPLSKPLSS 131 . .
FLOPLoKPLSS low complexity sequence filtered

Sbjct: 396 FLQPLSKPLSS 406

I9ON

Results from nr

Sequences producing significant alignnents: (bits) Value

gi | 604369| gb| AAAB5687. 1] (U17857) hM.HL gene product [Homo ... 233  3e-61

HE S~ b 2] i 1 £1 MDD ANNNAN a1 LAMA ANANAON nnn A fa

>gi | 4557757| r ef | NP_000240. 1| (NM_000249) nutL honolog 1; nutL (E. coli) honolog 1;
coli) homolog 1 (col on cancer, nonpol yposis type 2)
[ Hono sapi ens]
gi | 730028| sp| P40692] ML.H1L_HUMAN DNA mi smatch repair protein Mhl (MiutL protein honol og 1)
gi | 631299| pir|| S43085 DNA mismatch repair protein M.HL - human
gi | 463989| gb] AAC50285. 1| (U07343) hMLHL [ Honp sapi ens]
gi | 1079787] gb| AAAB2079. 1] (U40978) DNA mismatch repair protein honol og [ Hono sapi ens]
gi | 13905126 gb| AAH06850. 1| AAHO6850  (BC0D06850) mutL (E. coli) honolog 1
type 2) [Honp sapiens]
gi | 741682| prf| | 2007430A DNA ni smatch repair protein [Hono sapiens]
Length = 756

Score = 233 bits (593), Expect = 4e-61
Identities = 117/131 (89%, Positives = 117/131 (89%

Query: 1 | ETVYAAYLPKNTHPFLYLSLEI SPONVDVNVHPTKHEVHFLHEESI LERVQQHI ESKLL 60
| ETVYAAYLPKNTHPFLYLSLEI SPONVDVNVHPTKHEVHFLHEESI LERVQQHI ESKLL
Sbj ct: 276 | ETVYAAYLPKNTHPFLYLSLEI SPQNVDVNVHPTKHEVHFLHEESI LERVQQHI ESKLL 335

YT [ IOZ7TZUGI[ T ETr [ NF_F00Z4U. I] (TNC_UUUIUT) DIV T STTEC CIT T epar . . . oF oE- U7
i | 19173567| ref | NP_597370. 1| (NC_003232) DNA M SMATCH REPAI . . . 52 9e-07
gi | 13543339| gb| AAH05833. 1| AAH05833 (BC005833) Similar to nu. .. 50 5e-06
gi | 15602769| ref | NP_245841. 1| (NC_002663) MitL [Pasteurella ... 50 6e-06
gi | 15642797| ref | NP_227838.1| (NC_000853) DNA nismatch repai. .. 48  2e-05

I9ON
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tblastn Results Against ESTs

cDNA cl one CSODMDO5YM23 5
prine.
Length = 878
Score = 167 bits (422),
Identities = 81/82 (98%,
Frane = +2

Query: 1

Identities = 11/26 (42%,
Frane = +1

PSG MK

Expect (3) = le-42
Positives = 81/82 (98%

| ETVYAAYLPKNTHPFLYLSLEI SPQNVDVNVHPTKHEVHFLHEESI LERVQQHI ESKLL 60
| ETVYAAYLPKNTHPFLYLSLEI SPQNVDVNVHPTKHEVHFLHEESI LERVQQHI ESKLL
Shj ct: 512 | ETVYAAYLPKNTHPFLYLSLEI SPONVDVNVHPTKHEVHFLHEESI LERVQQHI ESKLL 691

Query: 61 GSNSSRWFTQTLLPGLAGPSG 82

GSNSSRWFTQTLLPGLAGP G
Shj ct: 692 GSNSSRMYFTQTLLPGLAGPLG 757

Score = 24.3 bits (51), Expect(3) = le-42

Positives = 11/26 (42%

Query: 80 PSGEMVKXXXXXXXXXXXXXXDKVYA 105

DKVYA

Sbj ct: 748 PSG*MKSTTSLTSSSTSGSSDKVYA 825

>gi | 12794555| enb| AL531062. 1] AL531062 AL531062 LTI _NFLOO1_NBC4 Homp sapi ens |

combined expect for
hits to multiple frames

I9ON

Results against PDB - Finding a model template

MMDB Id: 9958 PDB IRkl

Yiew Siyle Color Option Help

File

Protein Chains: B A
MEDLINE: Publded
Taxonomy: B, & Eschen
?qu PDB Authars: ¥Wei
FDB Deposition: 11-Tan-99
ML FDB Class Dna Mismatct
Pdb|  ppR Tile: Mutl Comples
pdb|_
pdb|_
Sequence Neighhors: B, A
Structure Neighbors: B, 4 41 4
“iew / Save Structure | NEW
Options: Viewer:
& Launch Vi Jr & Cn3D fasn 1)
 See File C Cn3D w10 (a
 Save File C Mage
" RasMol (FDR

(O] x|

Val ue
le-05
le-05
4e- 05
i 2.0
|
%
N b1
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Cn3D BLAST Alignment

i Cn3D 3.0

Yiew Style Color Option Help

Alignment by BLAST 2 Sequences

File Alignment Options  Help

Gata: |r|:|w: |D |CDlZ |D |
150
. | .
& PAAHPYGTTLEVLDL,
NE 000240 || PCAGHQGTOITVEDL]
4 J
Ready |

= E3

I9ON

PSI-BLAST

Confirming relationships of purine
hucleotide metabolism proteins

I9ON
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PSI BLAST

subsequence

A

>gi | 113 e
MAQTPAR
VI AGCRE
Search | EQAFG K Format
RTVHAGE
<VRFKNDF Show [ Graphical Overview @ NCBL-glalgnment =] in [HTML  []format

Set me:’_ Number of: Deseriptions| 500 = A]jgt_]ments|250 -

Choose [ = |Pairwise -
database swissprot VIEW
Do r PSI-BLAST 4
CD-Search Q
w
H
Now: (W o Autoformat ‘
\ \—‘ e value cutoff for PSSM |
I
. _
PSI RESULTS: Initial BLAST Run
Sequences with E-value BETTER than threshold
Score E
Jequences producing significant alignments: [hits) Value
W B gil113340/sp|P03958 |ADA MOUSE ADENOSINE DEAMINASE [ADENOSINE AMI... 679 0.0
WY W gi|5902736|sp|P56658 (ADA BOVIN ADENOSINE DEAMINASE (ADENOSINE AM... 608 e-174
WY & gi(1133391sp|PO0313 |ADA HUMAN ADENOSINE DEAMINASE (ADENOSINE AMI... 600 e-171
W¥ M gil2506342|spl|P22333 [ADD ECOLI ADENOSINE DEAMINASE (ADENOSINE AM... 151 Z2e-36
W ¥ qi|1703166|sp|PS3909|ADA YEAST ADENOSINE DEAMINASE (ADENOSINE aM... 103 Te-2Z
WW & gil17031700sp|P53964 ADD STRVG ADENOSINE DEAMINASE [ADENOSINE 2M... 101 Ze-21
Run P3I-Blast iteration 2
7\ 4
(2
Sequences with E-value WORSE than threshold E
™ gilz50619] bp|P09030/EX3 ECOLI EXODECXYRIBONUCLEASE III (EXONUCL... 30 9.3
Bun P3I-Blast iteration 2
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First PSSM Search

Sequences with E-value BETTER than threshold

Zcore

Sequences producing significant alignments:

9V 4i|5902736|sp |P5E6SE |ADA EGVIN ADENOSINE DEAMINASE (ADENOSINE AM. ..

9V 4il1133390sp|P0O0A13 [ADA HUMAN ADENOSINE DEAMINASE [ADENOSINE EMI. ..

E
[bita) Value

818 e-177
615 e-176

Other purine nucleotide metabolizing enzymes not found by ordina

gil1703166 |op |PS3000|ADA YEAST ADENOSINE D
@V 4i|1703170|sp |P53984 |ADD STRVG ADENOSINE

SE (ADENOZINE AM...

r'y BLAST

419 e-117

AN AAR A,

i l399033 | sp Q01432 |AMD3 HUMAN AMP DEAMINASE 3 (AMP DEAMINASE IS...
gill351916 |5p |P15274 |AMDM YEAST AMP DEAMINASE (MYOADENYLATE DEAM. ..
gil2494044 |sp 009178 |AMDI RAT AMP DEAMINASE 3 (AMP DEAMINASE ISO...
gi|2494043 |sp 1008739 |AMD3 MOUSE AMP DEAMINASE 3 (AMP DEAMINASE I...
gil113698 |sp|P10759 |AMD1 FAT AMP DEAMINASE 1 (MYOADENYLATE DEAMI...
gil170326Z |sp |PS0998 |AMDM SCHPO AMP DEAMINASE (MYOADENYLATE DEAM. ..
gil3990311sp 1001433 |AMDZ HUMAN AMP DEAMINASE 2 (AMP DEAMINASE IS...
gil113697 |sp|P23109 |AMD1 HUMAN AMP DEAMINASE 1 (MEOADENYLATE DEA...

53 1e-06
51 4e-06
49 1e-05
49 Ze-05
46 Be-05
46 He-05
46 1e-D4
44 4e-04

I9ON

Run PSI-Blast iteration 3

Third PSSM Search: Convergence

Sequences with E-value BETTER than threshold

Score

Zequences producing significant alignwents:

9V gi|5902736|5p|PSEE5E |ADA BOVIN ADENOSINE DEAMINASE (ADENOSINE AM...
9V §il113330|sp|POD813 |ADA HUMAN ADENOSINE DEAMINASE (ADENOSINE AMI...
9V i|113340|sp|P03058 |ADA MOUSE ADENOSINE DEAMINASE (ADENOSINE AMI...

E
(bits) Value

581 e-166
578 e-165
560 e-162

9 gil2505342|5p|P22333|ADD ECOLI ADENOS
9V gil|1703166]sp|P53000 |ADA YEAST ADENCS Just below threshold,

@F gi11703170)sp PS3084 120D sTRVe  apEmes| nucleotide me'l’abollsm enzyme

9 4i|399031|sp|001433 |AMDZ HUMAN AMP DE
9 4i|1703262|sp|P50998 |AMDM SCHPO AMP DEAMINASE (MYOADENYLATE DEAM...
9 4i|2494044|sp|009178 |AMD3 RAT AMP DEAMINASE 3 (AMP DEAMINASE ISO...
9V §i(399033|sp|Q01432 [AMD3 HUMAN AMP DEAMINASE 3 (AMP DEAMINASE IS...
9V §i(2494043|5p (003739 |AMD3 MOUSE AMP DEAMINASE 3 (AMP DEAMINASE I...
9V i|113608|sp|P10750|AMD] FAT AMP DEAMINASE 1 (MYOADENYLATE DEAMI...

another

r Sp|P25524|CODA ECOLI  CYTOSINE DEAMINASE (CYTOSINE AMINOHYDREOLASE

I9ON

35 0.041

OEANMINASE 1T IMIUVANENTILATE JEA. ..
9V i|399032 |5p|002356 |AMDZ RAT AMP DEAMINASE 2 (AMP DEAMINASE ISOF...
9V gil586306|5p|P3B150 | YEYZ YEAST HYPOTHETICAL 92.9 KD PROTEIN IN S...
9V 5il731934|5p|P40361|YTHO0 YEAST HYPOTHETICAL 104.3 KD PROTEIN IN ...

FALEY [iple ]
134 2e-31
131 1e-30
128 6e-30
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PHI BLAST

>gi | 231729] sp| P30429| CED4_CAEEL CELL DEATH PROTEI N 4 -
M_CE| ECRAL STAHTRL| HDFEPRDALTYLEGKNI FTEDHSEL| SKMSTRLER! ANFLRI YRRQASE
LI DFFNYNNQSHLADFLEDY! DFAI NEPDLLRPVVI APQFSRQVLDRKLLLGNVPKQMICYI REYHV
Search | | ki DEMCDL DSFFLFLHGRAGSGKSVI ASQALSKSDQLI G NYDS! VW KDSGTAPKSTFDLFTDI
L KSEDDLLNFPSVEHVTSVVLKRM CNAL| DRPNTLFVFDDVWQEETI RWAQEL RLRCLVTTRDVE!
ASQTCEFI EVTSLEI DECYDFLEAYGVPMPVGEKEEDVLNKTI ELSSGNPATLM\/FFKSCEPK?K
¥

Set

subsequence From: To: |

Phi pattern [GA]xXXXGK[ST]

Do
CD-Search F

]

]

I9ON

Conserved Domain Search
COD |55

CD-Search

Search the Conserved Domain Database with Reverse Position Specific BLAST

Reference: Altschul, Stephen ., Thomas L. Madden, Alejandro A Schéffer, Jinghut Zhang,
Zheng Zhang, Webb Miller, and David J. Liprnan (1997), "Gapped BLAST and PSI-BLAST: a
new generation of protein database search programs", Nucleic Acids Res. 25:3389-3402.

Search Database: |AII v[

Enter query as Protein |Seguence in FASTA format x| Submit Queny | Reset |

>gi | 7290263| gb| AAF45724. 1| CG3954 gene product [alt 2] [Drosop d
MSSRRWFHPTI SG EAEKL L QEQGFDGSFLARL SSSNPGAFTLSVRRGNEVTHI KI QNNGDF
FDLYGGEKFATLPELVQYYMENGEL KEKNGQAI ELKQPLI CAEPTTERWFHGNL SGKEAEKL
| LERGKNGSFL VRESQSKPGDFVL SVRTDDKVTHVM RWODKKYDVGGGESFGTLSELI DHY
KRNPMWETCGTVWHLRQPFNATRI TAAG NARVEQL VKGGFWEEFESL QQDSRDTFSRNEGY
KQENRLKNRYRNI LPYDHTRVKLLDVEHSVAGAEY! NANYI RLPTDGDL YNMSSSSESLNSS
VPSCPACTAAQT QRNCSNCQL QNKTCVQCAVKSAI LPYSNCATCSRKSDSL SKHKRSESSAS

Iﬂ
ol »
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CDD Results

1 100 20 k1] 40 (101 T G0 G5

—eesssssssse——— T EEE———— W ——

S0
EN EN B
EN EE E3 Lok |

Score E

Sequences producing significant alignnents: (bits) value

gnl | Pfani pf an00102 Y_phosphat ase, Protein-tyrosi ne phosphatase 236 3e-63

gnl | Pfan] pf an00102 Y_phosphat ase, Protein-tyrosi ne phosphatase 55.4 1le-08

gnl | Snart | DSPc Dual specificity phosphatase, catalytic domain 236 3e-63

gnl | Snart | DSPc Dual specificity phosphatase, catalytic domain 70.2 4e-13 z
gnl | Snart | PTPc Protein tyrosi ne phosphatase, catal ytic donain 102 9e-23 [}
gnl | Smart| PTPc_DSPcProtei n tyrosine phosphatase, catalytic donain, un...102 9e-23 E
gnl | Smart | SH2 Src honol ogy 2 domains; Src honol ogy 2 domains bi...88.2 1le-18

gnl | Snart | SH2 Src honol ogy 2 donmins; Src honol ogy 2 donmins bind 76.9 4e-15

gnl | Pfan] pf anD0017 SH2, Src honol ogy domain 2 78.0 2e-15

gnl | Pfani pf an00017 SH2, Src honol ogy domain 2 71.8 1e-13

Options for Advanced Blasting: nucleotide

Options for advanced blasting

Limit by entrez I

e janD x|fnone)

i sy T Mask 1
- Example Entrez Queries only ™ Mask lower

nucleotide all[Filter] NOT mammalia[Organism]
green plants[Organism]

biomol mrna[Properties]

ond Piomol genomic[Properties]

Organism
search pull-down

OtherAdvanced

-W7 wordsize to 7
-e 10000 expect value
-v 2000 descriptions
-b 2000 alignments

I9ON
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Options for Advanced Blasting: protein

Options for advanced blastng

Limit by entrez
ouery

|anD = |fnoney

Composition-based v
stahistics

Example Entrez Queries L
proteins all[Filter] NOT mammalia[Organism]
green plants[Organism]

srcdb refseq[Properties]

Organism
search pull-down

OtherAdvanced

-W 2 word size to 2 — 4
-e 10000 expect value

-v 2000 descriptions £

-b 2000 alignments

L PHI pattern I

I9ON

he Elvis Problem: Short Sequences BLAS
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Composition-base
statisties

Finding dHi‘rs with Short Sequences

Choose filter ™ Low complexity™ Mask for lookup table only ™ Mask lower case

Expeet (20000
Word Size |2 'I
Matrix [PAM30 | Gap Costs [Existence: 9 Extension: 1 =]

245 Elvises
Sequences produci ng sign Qjer y: 1 ELVIS 5
ELVI S bl y. . . 18 7266

55 ELMIS 59 [ 15 Joee

(bits) Value

gi | 1750206| gb| AACA7412. 1]
gi | 18485040] r ef | XP_08055] . )
gi | 14521730 r ef | NP_12720) SbJ ct:

gi | 15604448| r ef | NP_220966- I {NC_UUUY63) TRANSCRI PTT OV REPA. . . 18 7266
gi | 18311275| ref | NP_563209. 1] (NC_003366) probabl e 8-oxoguan. .. 18 7266 g
gi | 7299701| gb| AAF54883. 1] (AE003698) CG7472 gene product [D... 18 7266 ©
gi | 18483836| ref | XP_080244. 1| (XM 080244) CGl918 [ Drosophila... 18 7266
gi | 249412| gb| AAB22177. 1| colonization factor antigen I, CFA .. 18 7266
gi | 11181880| enb| CAC16114. 1| (AL161931) bA1021019.1 (zinc fi... 18 7266
gi | 17467138| gb| AAL40101. 1| (L76577) i munogl obulin Iight ch... 18 7266
gi | 6723184| dbj | BAAB9600. 1| (AB029894) p3vc [rice grassy stu... 18 7266
gi | 511635| gb| AAA35485. 1| (L24774) del ta3, delta2-enoyl-CoA ... 18 7266
gi | 17231439 ref | NP_487987. 1] (NC_003272) cobalt transport p... 18 7266

Monkeys Typing

>dbj | BAB12211. 1| (AB032549) pol yketide synthase and peptide synthetase [Mcrocystis
aer ugi nosaj
Length = 3487

Score = 22.2 bits (45), Expect = 294

>gb| AAF63753. 1| AF242291_1 (AF242291) nucl ear protein EAST [Drosophila mel anogaster]
Length = 2362

Scol >pdb| 1A59|

Cde Col d-Active Citrate Synthase

Length = 378

er
o Score = 23.5 bits (48), Expect = 120
Sbjcf ldentities = 8/12 (66%, Positives = 9/12 (749, Gaps = 1/12 (8%

Query: 1 ELVI SPRESLEY 12
EL | PRE L+Y
145 EL-| EPREDLDY 155

I8ON -
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Large Sequences

GAATTCAAGTGTCTTATTTCTTCAGGTAATACGCCAATTGTACTAGT TGGGAAATGAAATATCAAA
GGCTTCCAGI TTTAACTAACGAGT CAATTTATATGTATTAAAGCTGTCCTGGGCTTGT TTAAAAGA

>193, 787 bases

Other advanced options: | -e Le-34-W 30

ATGTCTGCCTTCTGACAGGATCCTAGCTTTAGATGI TTCTAT.

ACOACTOTACANCT ATOACOCOAANATAAAAACCTOAAATTAN

TATCTTTGCAAACCATTTAAGAGT TTTCTGACTGACAAAATAAAGTAGCCTGGAAGT TTAAAAGAA

ACGGTTTGTATAAATGCCAGCCCT

AAGCTATTCAATCTTTTTTCTTTTTCTTTTTTTTTCTTTTTAAAACTTTCTGACTAGATCAAGACA

ACNACANANCAATTAACCTTOACTT

ERROR: BliMegablast

nit exceeded

ARTAAAAARTTTTTGECTGEOTAAARTATATAAAGAAATCT TGAAT

ATTCAAGAATGATCTCATTCTCAAACCGT TTGT TTCAAAGAT.

AAT TAAAAGTAARTATGEESGAACTAT

ATGTTAAGACATTTAAAGGACTCC

AGTGATGAATTAATTCATTAAAAAT GACATGAGCAATAT TAAATGATAGAATTATAATAACAGGAA
ATGTTGGTAATTCTATGGGTAGT TCATTTACT TGGAAAAGT ATAGCAT CCCTGECTGEECACAGT G
ATACCTGTAATCCCAGT GCTTTGGGAGGECT GAGT TGCGAGGATAGCT CGAGGCCAGAAGT TTGAGA
CCTGGGECAGCATAGCAAGACCGT GTCTTTACAAACGATTTTATATATATGTGTATATATATTCAAT
TATAAATATGTAAATAATTTATATATAAAATTATATAAAATATGTAAATAATTTATATACATAAAA

I9ON

MegaBlast

> 4788 gnl | UG OCs#S4788 96BS0324 Oryza sativa cDNA /cl one=96BS0324

GNAATTGTAATACGACTCACTATAGGGCGAAT TGGGT A CGAGITTTT
TTTTTTTTTTTTTTGAACTGAAATCT CCGATACTAATAAGT TATAAATAGAGGGGAACTA
GCTAACATTCTCCATAACATCATCCAGTACCATAGTAAGGCTGCTGCTAGT TGCATAGCC
CGATAAGAGT CTCACACAAAGCACAGAAGGT TAAGAAT GGGAAAGACCGAAAAATCACAA
GAGAAGCTAAAACAATTCTTAGAGCTAGCTAATCACGTCTTTCTTGCTCCATCCCATTCG
CCTCTTTGCCACATGCCACGGCT GCT CGECCTCGECAGCCTCCCTCACTTGTACTCCAGG
ATCATGT TGT TCT CGGGGEECCAGCCCAACGCAGGCCCTCATGATGT TCTCAAGCATTGCC
CTCTGCTTTGCCAGGGCGT TCACCACTGGT GTGCCAAAAAGAACAAGGGGTGCCTTGGTG
AAGTACT CAGGAT GGTANCCACT GGAT GGAAGGATGGACT CCCCNCCCCCCGNT TTCACT
GATCCTGGTGCTAACT CGGAAGGACACAAAT CAAAAGAT CGGGCGGAAGGATNATCNCCA
GGTTTNTCAAAAAAGT GCCTACCCANAAATTCGAGT TNNCTCATGCNCT GNTCCAAAATT

> 70988 gnl | UG Os#S70988 H061C07 Oryza sativa cDNA /cl one=H061C07

GGCTACCATCCTGAGCTACCT CACCAAGGCACCCCTTGT TCCTCCTGGECACACCAGT GGT
GAACGCCCATGGCAAAGCAGAGGGCAAT GCT TGAGAACAT CATGAGGGECCTGCGT TGGGC
TGGCACCCCGAGAACAACAT GATCCT GGAGT ACAAGT GAGGGAGGCT GCCGAGGCACGAG
CAGCCGT GGCATGT GGCAAAGAGGCGAAT GGGATGGAGCAAGAAAGACGTGATTAGCTAG
CTCTAAGAATTGTTTTAGCTTCTCTTGTGATTTTTCGGTCTTTCCCATTCTTAACCTTCT
GTGCTTTGT GT GAGACTCTTATCGGGCTATGCAACTAGCACAGCCTTACTATGGTACTGG
ATGATGT TATGGAGAATGT TAGCTAGT TCCCCTCTATTTATAACTTATTAGTATCGGAGA
TTTCAGTTCAAAAAAA

> 69736 gnl | UG Os#S69736 HO30C04 Oryza sativa cDNA /cl one=H030C04

AGCTACCTCACCAAGGCACCCCTTGT TCCTCCATGGCACACCAGT GGTGAACGCCTGGCA
AAGCAGAGGGCAAT GCTTGAGAACAT CATGAGGGCCTGCGT TGGGECTGGCCCCCGAGAAC
ACATGAT CCTGGAGTACAAGT GAGGGAGGCT CCGAGGCCGAGCACCGT GGCATGTGGCAA
AGAGGCGAAT GGGATGGAGCAAGAAAGACGT GATTAGCTAGCTCTAAGAATTGT TTTAGC
TTCTCTTGTGATTTTTCGGTCTTTCCCATTCTTAACCTTCTGTGCTTTGTGTGAGACTCT
TATCGGGCTATGCAACTAGCAGCAGCCTTACTATGGTACT GGATGATGT TATGGAGAATG
TTAGCTAGITCCCCTCTATTTATAACTTATTAGTATCGGAGATTTCAGT TCAAAAAAAAA
AAAAAAA

> 58169 gnl | UG Os#S58169 AU063597 Oryza sativa cDNA /cl one=C63051_1A

TAGTITCTCGATNCCCEOCROGACCOGANACT COEGATCEAGCANAGAAAGACGTGATTAGCT A

I9ON
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BLAST: standalone, clients, databases
Current directory is /blast

Up to higher level directory

%ﬂ/ ftp> open ftp.ncbi.nih.gov

[ db/
documents/| -
executableft p> cd bl ast

] fmerge/
matrices/

z
— [}
network/ ®
£ old/ ftp://ftp.ncbi.nih.gov/blast/
] server/
f1 temp/
C:\ Net bl ast>bl astcl 3 —i input.seq —d nr —p blastn —o outfile
Nati onal Center for Biotechnol ogy Information (NCBI)
wel cone to the blast network service.
BLASTN 2. 2.2 [Dec- 14-2001]
Reference: Altschul, Stephen F., Thomas L. Madden, Alejandro A. Schaffer,
Ji nghui Zhang, Zheng Zhang, Wbb Mller, and David J. Lipnman (1997),
"Gapped BLAST and PS| - BLAST: a new generation of protein database search
prograns”, Nucleic Acids Res. 25:3389-3402.
Query= gi | 19343352| gb| AAF15280. 2| AF192502_1 aryl hydrocarbon receptor g
[Gal I us gall us] %
(535 letters)
Dat abase: All GenBank+EMBL+DDBJ+PDB sequences (but no EST, STS, GSS,
or phase 0, 1 or 2 HIGS sequences)
1, 214, 651 sequences; 1,071,392,519 total letters
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Genomic BLAST Pages

|Genomic BLAST pages ?

= Human Genome = Anopheles gambiae
= Mouse Genome = Arabidopsis thaliana

= Rat Genome = Oryza sativa
= Fugu rubripes = Other eukaryotes
= Zebrafish Genome = Microbial Genomes
z
[}
Lve)
(]
. . . . Pasteurellaceae
BLAST with microbial genomes (126 bacterial/l T —
. ¥ Haemophilus ducreyi
Cul.‘rently available for BLAST searches are sequences fro P ¥ Haemophilus influenzas Rd
which .GenBank has Fcccwed a completed genomic sequen| P ¥ Pasteurella multocida
for which only a partial gen F5 Ardaucs Pseudomonas
center. See [About the Dat| B Cremarcura P ¥ Pseudomonas aeruginosa
P - indicates the ability to § ) Desubfarers coalm P ¥ Pseudomonas fluorescens
- unfinished genomjc sgl I' ¥ Agragymum pzm) ¥ Pscudomonas putida KT2440
EE Suifalehales  Pseudomonas putida PRS1
7 PR Salfalobus sl V¥ Pseudomonas syringae
Enter your query sequet] P P Salfdoluis ek Salmonella
SAPEO122 BH Ewrvis uli W Salmonella enterica subsp. enterica serovar
CRL SRHVW/KRV| BE Archaseglabale Dublin
VAELEDLTMDEI VEMAK I F Archscoglshn § ¥ Salmonella enteritidis
TFKKLKPAVEEEARKEG EE Hala barieriale ¥ Salmonella paratyphi
1 P P Hachscharim & W Salmonella typhi
Select type of query and TEED Pk agyode g ot epfad s W Salmonella typhimurium LT2
Y i
Query: [Protein ¥] Data PP Metumetiemie] 0 Spirochactales )
B Pibethiid o crabis P ¥ Borrelia burgdorferi
You may Change BLAS] P P Mokmscscon F¥ Treponema denticola
Expect: |10 v Filtet EE Mlrthanes ardnale P F Treponema pallidum
\ F Mohmasacias BE Thermotogales N
5 Thermans . P ¥ Thermotoga maritima
Thermus/Deinococeus group
Selectall §ClI Il PE ]
1 e ::E::: :“!: P ¥ Deinococeus radiodurans




Hits to Unfinished Genome

Sequences producing significant Thermobifida fusca, unfinished sequence

Entrez

Genomes Aceession: NC_002721

Number of Contigs: 64 BLAST Search
Total Bases Sequenced: 3656222

bp
Last updated: Mar 12, 2002.

gnl|TIGR A1435[F4E28 Dehalococc)
ref|NC_000918.1] Aquifex aeoli
gnl|DOE_20Z1[2351476 fasta.scre
gnl|DoE_pA0N2351478_fasta.scre
gnl|TIGR [38]11531 Desulfovibri
ref|NC _00PAR7.1] Mycobacterium
anl|TIGR_1792(3270 Mycobacteri[{@talaliglallifgfa]
emb| ALL13777H. 1| 8CL2  Streptomyc

gnl | CECUMN—1770 | parath. fasta. sc Genome
gnl | TIGR 35554]2947 Geobacter [EsINlEIES
gnl|TIGR 1764|3294 Mycobacteri . .
Tef[NC DD2755.1] Mycobacterium Organism: Thermobifida fusea

gnllsanger 1765 mbovis Contig2jfatclliial Genetic Code: 11

gnl|TIGR 164513 |mtub210 338 My [Emiie Lineage: Bacteria; Firmicutes; Actinobacteria; Actinobacteridae;

Contributor: DOE-JGI

ref|NC_000962.1] Mycobacterium . . . . H .

bl BRIz LeE . TTEzr 140 SequenfEOlRl ?ﬁhnomgl;:ales, Streptosporangineae; Nocardiopsaceac;
gnl|Sanger 1717 |Corynebacterium ChGP ermobihida.

ref|NC_00216A3.1| Campylobacter . ) )
gnl | TIGR 1097|3499 Chlorobium SeMlgE] COMMENT JGI Data Release Policy: The Joint Genome Institute
ref|NC_D00915. 1] Helicobacter [RTNPRees releases data as carly and often as updates are feasible. All data is

ref|NC 000921.1] Helicebacter
gnl[SANGER 36828 Contigldl Lo/l

gnl|DOE 63737 |Contig554 MNostoc Therapeutics
ref|NC 003030.1] Clostridium a

available to our seientific colleagues for the purpose of searching for
genes of interest for downstream biological characterization. Please
recognize that these data are preliminary, and therefore may contain
TeFINC 002570, 1] Bacillus haleledesdid errors, and are subject to change (particularly with respect to
gnl| SANGER 36826 Contigds ClosHCHN® contiguity) in subsequent releases, The JGI asks that you
gnl|TIGR 1392|6277 Bacillus an Heidelberg acknowledge the source of information obtained from this site in any|
gnl]TIGR 1392|gbal8 Bacillus 4 publication benefiting from these data by including the following
r:f %E%mtiiﬁgongggl KDRI sentence in both the Materials and Methods and Acknowledgement
g NITE scctions: Preliminary sequence data was obtained from The DOE

gnl|TIGR 164513 |wtubzl0 449 My ¢ 2
gnl|Sanger 1765 mbovis Contig27|[@jUs{eleyy Toint Genome Institute (JGI)' at

BLAST with At Genome

BLAST with Arabidopsis thaliana genome

Commpare your query sequence to genornic DNA sequence, mRNAs or
protein products.

Datzbase [clone =] Program [thlastn x| MegaBlast: I

Begin Search

Enter an accession, gi, or a sequence in FASTA format

>g1l13878337|5p|Ql3315 |ATM HUMAN Serine-protein kinase ATM | =
MSLVLNDLLICCROLEHDRATEREKEVEKFKRL IRDPETIKHLDRHS DS EQGK YL NWDAY:
ETECLREIAKPNVIASTOASROKEMOQE ISSLVEYF IKCANRRAPRLEKCQELLNY IMD TVED
CSNILLED ILSVRKYWCE IZ0OOWLELFSVYFRLYLEPSODVHRVLVARITHAVTRGCCS
DFFSKATQCARQEKSSSGLNHILAAT TIFLKTLAVNFRIRVCELGDE ILPTLL Y INTQHR
ELF LIV IHHPKGAKTQERGAYES TKWRS ILYNLY¥DLLVNEISHIGSRGEYSISGFRNIA

-
4| | 3

Optional parameters
Expect Filter Descriptions Alignments

oot =] [eefaur =] [1o0 =] [100 =]
Advanced options:

Begin Search | Clear Input_ |

I9ON
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Hits to At Genome

[Risiribwtion of 10 Klast Wils on the Cuery Sequence

pCL N L |- Ife W OEillza arad e, Lo il
il Moy Vo v, e
i
-
# L] o B P Py E
P
i pEEsdLkd igrificant allgnman bBiba)l Valas
4 B ] + Sl 2 Jmrom 15 . T
] REFd I — ]
g [ T R TIO " I [ P jopEd B —_—
rabidopsis thaltas g )
L1igreman sy
v L 1 . AT L o F
BiTs " F
%, T . TR 24
+ 1
1] W1 r 1

I9ON

Genomic Context of BLAST Hits

Master Map: Clone
[Total Clones On Chromosome: 416
[Region Displayed: 16,057K-16,063K
p Download/View Sequence/Evidence
IClones Labeled: 4 Total Clones in Region: 4
Gene X  CloneX clone  accession  orientation

5000 Blast hit Identity=30% query: 2908..3055

55600 Blast hit Identity=37% query: 2705..2912

s MHK7 AB011477.1 +

sosan] || #eRA0 ik

exone Blast hit Identity=19% query: 1520..2316

Vlaps & Options

align.statug

78181:100.00% ident hits

I9ON
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The Rice Genome

BLAST against Oryza sativa ssp. indica WGS
contigs

In that none of the contigs have been mapped to a tice genome, we are unable to
provide a display of the location of any BLAST hits i the rice genome

Database_lconhg - Progzamltb\astn ~| MegaBlast ™ Begin Search

Enter an accession, g, ot a sequence in FASTA format:

>gi| 13878337 5p| Q13315 ATH HUMAN Serine-protein kinase ATH (%
MSLVLNDLLICCRQLEHDRATERKKEVEKFERLIRDPETIKHLDRHS DS KQGEYLNUDAY
ETECLRIAKPHNVIASTQASROEKMOE ISSLVEYF IKCANRRAPRLEKCQELLNY INDTVED
CANILLED ILSVREYWCE ISOOOVLELFSVYFRLYLEPSQDVHRVLYART THAVTEGCCS
DFFSKAIQCARQERSSSGLNHILAALTIFLETLAVNFRIRVCELGDEILPTLLY INTQHR
ELFOLOIY IHHPKGAETQEKGLYES TEWRS ILYNLYDLLVNE ISHIGSRGETSSGFRM T L =
3

| |

Optional parameters g
Expect Filter ~ Descriptions Alignments E
fo.m zf [defaun x| [100 =] 100 =]
Advanced options: I
Begin Search | Clear Input |
RID: 101596197591 . N
Locus AAAA01003283 20559 bp DNA l'i near PLN 04- APR- 2002
Query= gi|1387833 DEFINITION Oryza sativa (indica cul tivar-group), whol e genone shotgun
ATH {Ataxia tela sequence
13056 14 y
ACCESSI ON  AAAA01003283
VERSI ON AAAA01003283.1 @ : 19927592
Database: Oryza 3 KEYWORDS )
10379 SOURCE Oyza sativa (indica cultivar-group).
ORGANI SM Oryza sativa (indica cultivar-group)
If you have any Eukaryota; Viridiplantae; Streptophyta; Enbryophyta; Tracheophyta;
please refer to Sper mat ophyt a; Magnol i ophyta; Liliopsida; Poal es; Poaceae;
Taxonomy reports Ehr hart oi deae; Oryzeae; Oryza.
REFERENCE 1 (bases 1 to 20559)
AUTHORS Yu,J., Hu,S., Wang,J., Wng,GK -S., Li,S, Liu, B, Deng,Y.,
1 Dai, L., Zhou,Y., Zhang, X., Cao,M, Liu,J., Sun,J., Tang,J.,
Chen, Y., Huang, X., Lin,W, Ye, C., Tong, W, Cong,L., Geng,J.,
House-over to Han, Y., Li,L., Li,W, Hu, G, Huang, X, Li,W, Li,J., Liu,Z, Li,L.,
Liu,J., @,Q, LiuJ., Li,L, Li,T., Wang,X., Lu,H, Wi, T., Zhu,M,
__ = Ni,P., Han, H., Dong, W, Ren,X., Feng,X., Cui,P., Li,X, Vang, H.,
1.13834 pu Xu, X., Zhai,W, Xu,Z., Zhang,J., He,S., Zhang,J., Xu,J., Zhang, K,
0 Zheng, X., Dong,J., Zeng, W, Tao,L., Ye,J., Tan,J., Ren, X., Chen, X.,
He,J., Liu,D., Tian,W, Tian,C, Xia, H, Bao,Q, Li,G, Gao,H,
Cao, T., wWang,J., Zhao,W, Li,P., Chen,W, Wang, X., Zhang, Y., Hu,J., S
Wang, J., Liu,S., Yang,J., Zhang, G, Xiong,Y., Li,Z , Mo,L.,
zhou, C., Zhu,Z., Chen,R, Hao,B., Zheng, W, Chen,S., Guo,W, Li,G, [H
Liu,S., Tao,M, Wang,J., Zhu,L., Yuan,L. and Yang, H.
TITLE Draft Sequence of the Rice Genone (Oryza sativa L. ssp. indica)
a JOURNAL Sci ence 296, 79-92 (2002)
equences produc
gh| ARAAO1003263.1| Oryza sativa (indica culcivar-group) sca... 133 4e-31
o | ALAAD1002561.1] Oryza sativa [indica cultivar-group) sca... 124 1e-26
o | ALAAD1009014.1| Oryza sativa [indica cultivar-group) sca... _6z  4e-21
ob| ALAADI070768.1| Oryza sativa (indica cultivar-group) sca... 1oz 4e-20
|_|ob| AAAR01001778.1| Oryea sativa [indica cultivar-group) sca... _53  Be-05
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Service Addresses

*General Help i nf o@cbi . nl m ni h. gov
*Questions about BLAST bl ast - hel p@cbi . nl m ni h. gov

E-mail Servers
BLAST Server bl ast @cbi . nl m ni h. gov
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